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Abstract 



This invention pertains to a method for producing 3-oxo-3-(2-thienyl)propionamides with general 
formula of I [wherein R1 and R2 = independently H, alkyl, aryl, or aralkyl; R3 and R4 = 
independently H or alkyl; or R3 and R4 together form a ring with the nitrogen atom attached; R5 = 
halo, N02, OH, (un)substituted alkyl, aryl, or alkoxy; n = 0-3] and a process for industrially 
producing optically active 3-amino-1-(2-thienyl)-1-propanol derivs. with general formula of II at 
low cost from the propionamides in high yields with high optical purity. The process comprises 
subjecting a (3-ketocarbonyl compd. having a thiophene ring to asym. redn. either in the presence 
of a catalyst comprising a compd. of a Group 8 or 9 metal of the Periodic Table (e.g., ruthenium 
compd.) and an asym. ligand (e.g., diphenylethylenediamine deriv.) or using cells of a 
microorganism. Thus, 2-acetylthiophene was treated with NaH in THF, followed by the addn. of 
di-Et carbonate to give 3-oxo-3-(2-thienyl)propionic acid Et ester (74%). The ester was treated 
with HC02H in DMF in the presence of SS-TsDPEN and Et3N to provide 
(S)-3-hydroxy-3-(2-thienyl)propionic acid Et ester (94%) with 97.5% e.e. The chiral ester was 
treated with MeNH2 in MeOH to afford (S)-3-hydroxy-N-methyl-3-(2-thienyl)propionamide (93%) 
with 99% e.e. 
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(57) Abstract: A 3-hydroxy-3-(2-thienyl)propionamide 
compound represented by the following general formula 
(1), which is useful as an intermediate for medicines, etc.; 
(1) and a process for industrially producing at low cost an 

optically active 3-amino-l-(2-thienyl)-l-propanol compound 
from the propionamide compound in a high reaction yield 
and high optical yield. The process comprises subjecting 
a B-ketocarbonyl compound having a thiophene ring to 
asymmetric reduction either in the presence of a catalyst 
comprising a compound of a Group 8 or 9 metal of the Periodic Table (e.g., ruthenium compound) and an asymmetric ligand 
represented by a specific optically active diamine derivative (e.g., diphenylethylenediamine derivative) or using cells of a 
microorganism, a product of treatment of the cells, etc. According to need, the product of the asymmetric reduction is subjected to 
ester group amidation and then amide group reduction. Thus, a 3-amino-l-(2-thieny!)-l-propanol compound is obtained. 
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j^Jbo|5H-e^^is:^:^^2»^ N 2 0o°cbit> 03; b< f^g^^ 
j^TotSffl-efT ? r £ #0* bv\ 

0£ bV\ 

mmmmz£ 9i&5feu '^i-a— a') satyrs khstMH-s:: 

13 



BNSDOCID: <WO_030784 1 8A1 J_> 



WO 03/078418 PCT/JP03/03170 

V>»jamRuCl,-3HA [Ru C 1 2 (p - c yme n e)] 2N [R 
uCl z (benzene)] 2N [RuCl (mesyt i 1 ene)] 2> [RuC 
1 (h e x a m e t h y 1 b e n z e n e )] 2N RuCl 2 (PPhj) „ [RuC 
1 2 (cod)] n N [RuCl z (CO) ,] 2N [Rh (cod) C 1 ] 2% [RhC 
l 2 (pentamethylcyclopenta.dienyl)] 2N [Ir (c 
od) CI] 2 . CoCl 2 t£t*&M7F£lX, CRuCl 2 (p-cymene)] 
2 tfS£?3cLV\, ±|B<b:^^OP h(17x=/>S N c o d fiv^ n^-^ 

JtlB— (2) T^&frSffra^fciiisv^ R 6 25.tKR 7 fi. •fcjh^atafiSE L 
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^<^5^^*b<[4. — ja$5£ (2') 1~&;b*>R 6 &tj?r 7 

— (2') tr*$^6^^^*5^?.R 10 f±, t^Slrf UTV^ 
^r/HiLTIl ^3vt^ ^/l^ n-^ntVl-S. i -^o n- 
*w 7y-;Hi: tTli7x^i v ^-7^/i-S#o^m#:6~2 o<Dt><z>^P 
;H N n-^ntVH, i-7°PtVl^ n ^m^WmWi 1 

h^rv-S> ^ h^v-Ss n-^ptf^v-^ i -^n^^-^^^^m^Cl ~4 

my.nw:&m%^isX\,^xh£^^rWi&mmmxfo% 0 ±mr/^/umt lt 

ti^WbtK T y — ;Ht LTIi7x^;i/I s 4-7*^-^:7^-/1^ 3, 

^m^.m^&t \^x\t~? y t°y ^SfciiJi^, ^mm^. -r^jjp: 
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-Li&O-^xt; (2) T:S£;fr&^I2&^<Djy£M<t Lttt, 1, 

- his*- 1 , 2 -i>7^=7^^U^v f T 5 y\N-^5v^-N'- hi/yy- 1 , 
2-v J 7x^xf uy^j^y N — p — y b ^zs? = ^=.jvx/i'7fr—/u— i , 

2 — ^7x=;l/xf lx^>?T 5; ^ N N — p — ^ o n ~7 a^~;V7,>Vfo^;V— l , 2 

i 

-^7x=;HfI/yi>75>, N— p — .?< S^/W^/l^xx/v— i , 2-^7x 
=^xf^y^7?y N- (2, 4, 6 - b JJ - i -7°p tT/u) :7 xxyi^/u 

-^(2) T?*$^5^K{fc^i:^JIi^4fet*»fe©ttjttt^fifcW:, J. A 
m. Chem, Soc, 1995, 117, p 7 5 6 2 ft if fcSSV-CMTj* $ *LT 
V^^x^^qO^fe-^, Angew. Chem. Int. Ed. Eng 1,, 1 9 9 7, 

3 6, p 28 5 ^leftOi 5 f^t^^tH^ kT^8fbTffiV^5^^# § '8ijl'T?# <5„ 

, ^xf h 7 t Ko 7 7 ©x^r/i'l ; ^ ^ / -;^x^ 
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LV\ JV"T~V Mt&Wnt It [RuC 1 2 (p- c yme n e)] 2 &m 

Hy/P fcVl-T $ y^M3tfl7 5: L i OH, N a OH. KOH, 

k 2 co 3 ■teZiom&m.m ; xj^ 1~ h v >>a^ b^K, # y h^v- k«? 
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±15—^ (4) ^mzfoz-kvtmmzmmtszi&o 

_LIB— Jt$5£ (4) Kio^X, R\ R\ R 8 RXFR 9 te, MIBi: tfli&X*fo X> > Y 

^^T'Y^^a^yJi^of^^ft, Jbia— J&5£ (4) £ 5 -fb^ 3: , 

hV4 fcVl^T^ WiM3lfi7 5 ; L i OH. N a OH. KO 

H N K 2 C0 3 ft<*ftf>MMg£ ; XBU thy^is/b^K, *P!7A^ 

^BJ<D^5S7n^tt N _hfB-^ (1') Xte (3) TS$tl5|3^h^ 
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h y ^w^, ' h y xf-^r hv << y^n tvi^r 5 vfcir<E>f&3S^r 

iTlyS^L i OH, NaOH, KOH v K 2 C O s ft £^4£|gSi£»^ff bfr 

ff«Ti~i 000 ofipffl$H5. h y =cf-/u7 5: ^Srkffi-rsm^tiftftlK 

t?tLT, l~1 0 0 0fflV^©^ttV\ 

1 

h^y^^/WI^Hfe) (0^;v\^ (S/C) ^1 0~1 0000 00 N 0*L<(± 
1 o o~5 0 o oo(5Eid*e>SWt*L5 0 

-hia— ^ (1') xr* (3) js h XAsnt -Mk-frVs) fcM-fz>7k 

mm^fcvMik Ltlt iSS^/i'SJ^Ji^ibtb., r<7>? ^7Kfff#MMfc#^@& 

0 0 o^M%uT<D%mxm^hfoz> 0 

RjCS?a*tt- 7 0 — 1 0 0°C, 0* L< {3:0 — 7 0 , C©ftffl^fc®tftLSo 
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assure « i~i o o mm, mftt± 2 — 50 mmx*ihz>o 

frfcm*. *w hr^y-fs nifeM,t£i?<D— wtmmmzx 9 N 

b-2) M£^jLBW^^il^£ji 
(«^«) 

^SSWfcfflv^S r b <Dm$kZ>&&m b Utts 3 -t^y- 3 - ( 2 
T^ttSr rSrfls^^M^teJ tB&tt5ri:i5fe5 o ) Srft5%©ffe^ 
(3) ^ h*^=/Wb^*^tP7K^?R^*^J&S|jc^ % 

-C*>53te3*fiH4 3-l: K^^v- 3-(2-^^=/^)7 p a bT^- ^Bft^^^^H* 

t75t©, ftttfttett. «fe^lHI«±s b< ttl 0^±KJsS£itrfci:#tel* 

Rfc<D 3 - t Ko v— 3 - ( 2 -^^-/l^^a \?$-Z'9t=-*TJl'1&Mt$:W& 
•t 5 t^^J £r iLtliJR^T/^D/^^- (Arthrobacter) JS „ 

^7*>f ^* (Candida) Ms 9 V ~7 \- =* y # (Cryptococcus) Jp N ^0x^7 
( Kloeckela ) M > a ^"7X7 ( Kodaraaea ) n-fn^Tjfyx-Y^-^ 
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(Leucosporidiura) JS> ^^ = 3^7 (Metschnikowia) I N 
(Paenibacillus) JS, (Pichia)^*7c(iif j/^a^/ft^ (Saccharomyces) 

(Arthrobacter) JR^M^ 5 IT, 0 * b < tt, 7VI- 

• 7 b d iXT^ >7 7. (Arthrobacter atrocyaneus) JCM1329 ^<DT 
$ — ' T b 0^7^^ (Arthrobacter atrocyaneus) ffi^if b frl <5 0 
^•Y^-f ^ (Candida) m^m~tZ>U£Wh IT, 0 * b < tt N ^ ^7*-f ^ • 
T/Hf* (Candida albicans) IF00759 m<D *r ^ ^7* << ¥ ' 7/Hf # ^ X 
(Candida albicans) „ ^r-f >X-f ^ ■ 5: (Candida holmii) IF01629 ^(D 
^r^ ^7*>f ? • 5 -f (Candida holmii), ^ -V ^^-f ^ • ^7 

(Candida parapsilosis) IF01396 >; >"T ^ ■ a (Candida 

parapsilosis) CBS604 ^(O^r^^'f^^' • ^ 7 / o ^ ^ (Candida 
parapsilosis) N ^t^f'f (Candida vaccinii) JCM9446 ^(£>=3f- 

i^T^ &-/*#^-z=. (Candida vaccinii) N -V ^"7* ^"(Candida valida) 
IFOlOSlS^^^r^V^V ^ • y (Candida valida) &i$\rf bfh%> 0 

<7 ]) 7°h3y^7.(Cryptococcus)JH^JSi-5^l^i: bT, 0 * b < f± % i^U 
yfny*^ • 7^7^ (Cryptococcus humicolus) IF010250 ^<D? V 7° h =i 
yjJ 7 • 7 5 =1 :7 7. (Cryptococcus humicolus) #S^j-f ^l§ 0 

fixix-fry (Kloeckera) tt, £f * b < te> ^n^c^^ • 

n/l^-r^V7 (Kloeckera corticis) IF00631, ^0:^/7-7 • n/V-r^v';* 
(Kloeckera corticis) IF010318 %g(D? v x-fr 7 • 3^7^^ (Kloeckera 
corticis) 7) 5 ^^btl/So 

n^vx7 (Kodamaea) JRfcUW"5!fc£tt £ b"C N 0*b<(*> n^^T- 
^"17 7« U (Kodamaea ohmeri) IF00158 f©3^vx7 . ^- 17 ^ jj (Kodamaea 
ohmeri) £>;fc<5o 
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u^f 3^tK!J 7*W (Leucosporidium) m\^M>*t %>W£M t LT N 0^L< 

(i, n^T =i^tK U £ A ■ ^ =i y ^r-f (Leucosporidium scottii) IF01212 ^ 
©n-f n^^yf ^, 17 A • .X =t >;y :r (Leucosporidium scottii) bH5 0 

^ ^3^7 (Metschnikowia) JRfcMi-'Sl»£<l&£ LT,0tL< fi^ = 
!)/f7 • tf # * ^M1J V "7 Hr)V~T (Metschnikowia bicuspidata var. 

California) IF010787 %g (D * V ~ • tf^-Xtf^^ (Metschnikowia 

bicuspidata) N ^>^a ^7 ■ ^ y W (Metschnikowia krissii) IF01677 ^ 
<D * y~=i ty^T • # D -W (Metschnikowia krissii) „ ^!)'-= I ^7 • -ff^^r 
V (Metschnikowia pulcherrima) IAM12196 N ^7 = 3^7 ■ JV *r P ^ 
(Metschnikowia pulcherrima) IAM12197 N * V — = & A T • >V >T V "V. 
(Metschnikowia pulcherrima) IF00863 „ ;* y — = t? 4 T • ~f As fr V ~? 
(Metschnikowia • pulcherrima) IFO10796 x *y~=i$>(T-Zf/l'tr})*? 
(Metschnikowia pulcherrima) IF01407 %tz.\lL * y ~ ^ V 4 T ■ V t 

(Metschnikowia pulcherrima) IF01678 ^(D^y=-^^AT • "7 As tr V 
(Metschnikowia pulcherrima) jfi^lff hfc'bo 

(Paenibacillus) JRfclJRi-5!R£Jfe£ L*T\ fiF*.U< fis = 
✓*^VU;* • T/l^-f (Paenibacillus alvei) IF03343 ^<D'^~^fVW;* • XA- 
•^-Y (Paenibacillus alvei) ^^if £>frl%> 0 

\£*tT (Pichia)JR^JRi-S»^4fei: Lt, £r*L<te. t^7-7yd7tw 
(Pichia angophorae) IF010016 ^<£> fcf^T • T ^ ^7 1/ (Pichia angophorae) N 
Ifdp-T • /J? t"^ (Pichia bovis) IF00872 m<D t'^rT • J^tf^ (Pichia bovisK tf 
=¥T-#^r-:7^7 (Pichia cactophila) JCM1830 ^<£> fc°=3f T ■ ^7 ^ b7^7 
(Pichia cactophila) N fc°=¥T • ^-Yl^^A^f 4 (Pichia charabardii) IF01274 # 
GOtf^rT ■ is-Y^stA^Fj (Pichia charabardii)^ tf^rT ■ ~7 7 9 ^ A (Pichia 
fluxuum) JCM3646 N t°=¥T • v 5 ^ (Pichia japonica) IF010721 ^©fc°=3r 
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T • v 5 -*' (Pichia japonica), fc°=*rT • V ^jVy* 4 (Pichia lynferdii) 
IF010724^£> t°=3rT • V l/~7 a^/Vf 4 (Pichia lynferdii). t°3rT ■ -r^S/a. V 
Jj (Pichia manshurica) IF00181, t°^rT • 1/ is a. ]} # (Pichia raanshurica) 
IF00864 ^<Dfc°3r7 • t Is is 3. ]) % (Pichia raanshurica) , fc'^T • 5; 7 -=7 ^ ;/ 
v-^ (Pichia misumaiensis) IFO10221 .4$ <D fcf T ■ 5 7 ^ <Y ^ ^ (Pichia 
misumaiensis), t°^rT • -j-tf~is (Pichia naganishii) IF01670 fc^T • 
^^-XPichia naganishii), t°drT • T-#-fe-f (Pichia nakasei) JCM1699 ^><D 
\?*T • i-JJ-t-f (Pichia nakasei). \?*cT • !7 = ^@T=¥^^->^ 

(Pichia nakazawae var. akitaensis) JCM10738, f^rT ■ ^"^ if !7 ^ ^t^;*7 
if !7 (Pichia nakazawae var. nakazawae) JCM7529 ^(Dt'^T • $} Or y ^. 
(Pichia nakazawae), fc°=¥7 ■ ~7 4 n (Pichia philogaea) JCM10739 

f^T • n^fiT (Pichia philogaea). t°=3rT • n — Vv-7 (Pichia 
rhodanensis) JCM3649 tf^rT • u — ^fc ^>-7 (Pichia rhodanensis) , 
T • -WUfa =7 (Pichia silvicola) JCM3627 #<^t°drT • is /V tf =1 7 (Pichia 
silvicola), tf^T • if Zf^< V 7 D if (Pichia subpelliculosa) IF00808 ^(DH° 
*cT • if^^U 7 D if (Pichia subpelliculosa), tf^T • b 1/ ^ "f" (Pichia 
toletana) IF01275 *£tf> fc°=3rT • ? ± (Pichia toletana) , fc°=3rT ■ fl/^n 
7^ 7 (Pichia trehalophila) JCM3651 f ©t°^7 • h n 7 W 7 (Pichia 
trehalophila). t°=¥7 • b U 7V^7 P 7 (Pichia triangularis) JCM2379 
tf^T • b U Tls^fy ]) 7 (Pichia triangularis), fc°=¥T • o T"^ (Pichia 
veronae) IF01667 \f*rT • ^< n -j~=c (Pichia veronae) J&S^Jf £>*L5 0 

if 5/^7n^^-fe^(Saccharomyces)JP^Jli-S^C^#?i: UT, 0 * L < te, if 7 
#n^7-fc;* • i/>f~- x (Saccharomyces exiguus) IF01170 ^<£>if y # o 
-fir;* • i/tf— 7 (Saccharomyces exiguus) Pj^t 5 o 

*fc, ±13-^(3) 0 >r b#^=/Wb^£&#51tRlfti- 
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(Arabroziozyraa) I N 7*V 7 ^ y -v *fc (Brettanorayces) I, :/ V- fc:V*7 7 V & 
(Brevibacterium) I, "f\^y (Bullera) Ms *r -Y >"7-r (Candida) I, v"7 n 
-^'f i?7 (Citeromyces)M, =Ji)^/^fD £ i» (Corynebacteriura) 7 y 7° h 
=i 2/777. (Cryptococcus)JS> v'T. h7^f n^v'f-f !7 A (Cystofilobasidium) 
7^ ]) ^— ^-f i? 7 (Debaryomyces) H N 7 7^7 (Dekkera) I, ^ ^ K^-< "fe 7 
(Endomyces)!!. ^y?^77 (Exophiala) S v 7xPV/ft7 (Fellomyces) 
^ N ^ ^ D/^v-r^ 17 J>, (Filobasidiura)JR^ ^^-fer^TT. *K7 (Hanseniaspora) 
Ms Tft/U^-^ — T (Holterraannia) JR> f"^^ l/*cT (Issatchenkia) Ms 7 V 
7^7*7 (Kloeckera) Ms 7 y & ir 7 (Kluyveromyces) I, n-^^f^oiy 
(Komagataella) Jl. y 7}f i? 7 (Lipomyces) JH . n n -v- -f i?7 (Lodderomyces) 
. JR N y r> ^ T (Metschnikowia) JR , a^y (Ogat aea) M > n F h;V7 

(Rhodotorula) JRn ."fr-yZJ n -fc-7 (Saccharomyces) JIS^ fj/^PY-fn/^ 
(Saccharomycopsis) H ^ W h ^ 9 (Saitoella) N i/^Z f 5/ * n v^f t 7; 
(Shizosaccharomyces) Ms , >D^v'T'f !) A (Sirobasidium) Ms 7 tf? U 7 ' <4 $~ 
>Jn7 7 (Sporidiobolus) 77 V tf T b -v-f ir 7 (Sterigmatomyces) JR. 7:r 
U h7#y 7-f *7 A (Sterigraatosporidium) JS> b 7^7 7/*? 9 (Torulaspora) 
Wks M^T-7 (Treraella) JR. h V =» 7 ^ n ^ (Trichosporon) JR. > !J = * & 
J 4-7*7* (Trichosporonoides) Ms h ]) =*V ~7°i/7 (Trigonopsis) Ms V^Y^ 
^-£7 (Waltomyces)H> 17 A >T 7 5 ^ 7 (Wickerhamiella) JR. l7-fy^"7 P v'7 
JR (Williopsis). ir^^v*^ (Yamadazyraa) -JR&tfVn ^ T (Yarrowia) JRfiJR 

T^7"n^^-ifV-7(Ambroziozyma)JR^JR-t-6m^i: LT, 0*L<Wu T 
i/T'n^^-ifV^ • T^^nv^ (Ambroziozyma ambrosiae) IF010835 ^<DT V 
7" n v^ifV • T :/7*n (Ambroziozyma ambrosiae) N T V7*n v^fV • 

V y 3 -f- (Arabroziozyraa cicatricosa) JCM7598 #C9T >"? n v^lf -f • 
77 h y =1 f - (Ambroziozyma cicatricosa) > T^/ni/tf v • ^/^^y 
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(Ambroziozyma monospora) IF01965 > 7 y zf u i?.jr if ^ ' ■ * J 7- 7 
(Ambroziozyma monospora) JCM7599 ^ © 7 ^"Z n v 1 1 f -Y v ■ ^E- / tK ^ 
(Ambroziozyma monbsporaK T ls"7*xi v • 7>f I/V f (Ambroziozyma 

philentoma) JCM7600 ^ 7* n t?^f ^ • 7 I' > h (Ambroziozyma 

philentoraak T l/Zfv x^^T^^f -v '7^7 7- -f zKx-f (Ambroziozyma platypodis) 
IF01471 §©7y7*oi?Wv • 7°7T J ^7*4 X (Ambroziozyma platypodis) 

7*Wy^; ^ ir* (Brettanomyces) m^JRi - 5 LT, b< Hv:/ 

U'y^y-r-^-fe^ • 7 7 ^?VW* (Brettanomyces anomalus) IF00627 f ®7Vy^ 
y-^-f-fe^. • 7 7 "Wl^.* (Brettanomyces anomalus) > T'V'j'^/Wt^ • 

UZ/i/X (Brettanomyces bruxellensis) IF00629 ^l^y^^t^ • 
-fjV^^ (Brettanomyces bruxellensis) IF00797 %£<D7* \s -y & S 4 

~te7- • 7* i? V'i/v'.X (Brettanomyces bruxellensis) U jy ^/ -fe .X • 
Tr—'f^ l/i/Ti (Brettanomyces naardenensis) IF01588 ^<D~? \s y # / "fe 
^ • — y^-^l/i/T* (Brettanomyces naardenensis) #S^:f £>3t<5 0 

^UtV^^^U ^ACBrevibacteriunOJRjCjRi-S^fei: IT, L< «\ 

7^ ^■7^yi>*A-if5/iJ'aj;7 : --<^7A (Brevibacterium sacchrolyticum) 

ATCC14066 ^©7WtV^r !) • 1J- j/ ^ n y # A (Brevibacterium 

s acchro 1 y t i cum) ^ {"f b <5 D 

(Bullera) MfcJRi-«Uk4fe* t LT N 0^ L< 7*\s7 ■ — KT 
/W* (Bullera pseudoalba) JCM5290 ^ <D :/ W 7 ■ i/a- K7^< (Bullera 
pseudoalbaK 7*^7 • # (Bullera unica) JCM8932 ^(DZfl^7 • V 
(Bullera unica) &mf 

? (Candida) *teJRi-*|fc£tt £: LT, 0£L<te N =*r^ ^ • 
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7 ^t*# (Candida larabica) JCM9557 f ©^ft>7^ 7* • 7 ^tf # (Candida 
lambica) JCM9557 ^^^^7V ^-^V 7 W — (Candida boidinii) IF010035 N 
dr^r 77 y • t^f-f = (Candida boidinii) IF010240. 77 >f ^ ■ ^4 
7 A =• (Candida boidinii) IF010329 *r ^ ^ 7 # ■ #V 7 -f =• (Candida 
boidinii) IF010574 ^£>=3r ^ • 4? -f 7-f — (Candida boidinii)^ ^ 

■¥^7^^' v'D y K 7 "feT (Candida cylindracea) ATCC14830 ^(O^c^^'f ^ 
$t • v-vj ^ K 7 T (Candida cylindracea) ^ >"7-f 7* * ^"ir y 
(Candida deserticola) IF010232 # <D 7 7 ^ ■ 7 "fe ^ n ^ (Candida 
deserticola) 3^77^ ■ 77^^ (Candida faraata) ATCC20850, 
7^^-77^^ (Candida famat a var. faraata) IF00856 ^(D 

3r^r V7 W ^-77?^ (Candida faraata) 3^ ^7-f ^ • ^7/7 * (Candida 
glabrata) ATCC15126 V 3f -Y ^ • ^7*7 * (Candida glabrata) IF00005 

■^3^77^ ^ * ^77*7^ (Candida glabrata) IF00622 ^-f 7-7V ^ ■ 
^"7 7^7^ (Candida glabrata) ^\ 7 7y*V ¥ • ? V ^Ofrf (Candida glaebosa) 

IF01353 m^*^ V ■ 7'7^#1f (Candida glaebosa) 3^ ^7-f ^ • 

7' n^if (Candida globosa) IF00953 #<7)=¥-r 77^ ? ■ 7*P tf?lF (Candida 

globosa) ^•Y^T'f ^ • 7" o -^.^df^iir y (Candida gropengiesseri) 

IF00659 ^(D^r^r ^7-T ^ • 7~ n ^^dfcc-fe y (Candida gropengiesseri) ^\ 
^t^f^f^-'f ^^^7^7 (Candida intermedia) IF00761 ^<£>3f- ^ 
^ • >7 /■ 7-T T (Candida intermedia) ^\ 3^ 77 W ^ • 7/Hr-f (Candida 
krusei) IF0020U ^f^r ^7>f ^ • (Candida krusei) IF01162, *r Y 

yf^y-^^t-f (Candida krusei) IF01664 N *c 7 ^7 -< 7* • 7 (Candida 
krusei) JCM1608. 3^ ^7-C 7* • 7 /TfeW (Candida krusei) JCM1609, 
7'xV V /Hr-Y (Candida krusei) JCM1712 N ^ ^ ^f -f 7* * 7 A'-fe^f (Candida 
krusei) JCM2284, H^y-^W (Candida krusei) 

JCM2341 ^ (P^^ri'T*^ 7* • 7 AH? 7 (Candida krusei) ^\ ^ 77V 7* • 
7V V 3c (Candida magnoliae) IF00705 # <7) ^ >"7 A 7* ' "^TV V ^ (Candida 
magnoliae) ^\ ^t^7-f^ • ^-l 1 (Candida maitosa) IF01977 7 
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^7* 4 ^"^^ M>" (Candida maitosa)-^ 5 ^^^^^ V =■ (Candida raelinii) 

IF00747, 1/7*4 & • * U = (Candida raelinii) . JCM2276 ^(£>3rY ^ • 

^ V ~ (Candida raelinii) «^\ ^rir Vy* 4 & ' * P * (Candida molischiana) 
IF010296 #<Z)^-^ 1/7*4 ¥ ' * P (Candida molischiana) ^\ ^-Y^T* 

^f^- (Candida norvegensis) JCM2307 ^<E> 3r-r ^7 >f ^ • 

7 Sl"<i?^l/i/X (Candida norvegensis) -Y l/J* 4 ¥ • 7 ~7 i/ ^ 

(Candida parapsilosis) IF00585 ^(O^r I/7 '4 & ' 7 ~7*S n i/?> (Candida 
parapsilosis) ^ N ^t^^' (Candida pini) IF01327 ^<D* -Y ^7 
^ # • fc°~ (Candida pinD-^K ^r^l/T 4 ^ 1 (Candida quercuum) 

IF01576 ^Odf--V ^y^xf ^ • ^x/^i, (Candida quercuum) ^\ -Y 4 & • 
/VdT-f- (Candida rugosa) IF00591 ^(D^r -f 1/7*4 & ' Asz£-$r (Candida rugosa) 
^^t^ &"9-tr (Candida sake) IF00435 ^<D^r^ 1/7*4 ^'^tr (Candida 
sake) ^\ ^^7^' V7~ (Candida solani) IF00762 ^(D*c^ 1/7*4 # ' 
V7~ (Candida solani) 5r*? >7* 4 ¥ ' h P fc°;*7 JJ (Candida tropicalis) 
IF00006, ^r^l/^f 4 & ' h n fc°# !) ^ (Candida tropicalis) IF00199^ $c ^ 1/ 
7*4 ^ - fn U * (Candida tropicalis) IF00618. ^ft^ ^ ■ b n if 
2> V (Candida tropicalis) IF01647 ^(D^r^ ^7*4 ^' bP \f$.V ^ (Candida 
tropicalis) ^ir 1/7*4 ¥ ' =^^4 V * (Candida utilis) IAM496U 3f Y 

^7* 4 ¥ ■ =*-T 4 V * (Candida utilis) IF00396 ^(O^r^- 1/7*4 & ' =*-*r 4 V 
X (Candida utilis) J ^ S N ^7* 4 & ' '^A'7'4 ^ (Candida vartiovaarae) 
JCM3759 %£<D*r J r>7*4 & ' ^^4^^ W (Candida vartiovaarae) ^\ 

4 ¥ • if -T 7-/^ 7** (Candida zeylanoides) CBS6408 N ^ ^ 1/7*4 & ' if 
<<7J<i7*7* (Candida zeylanoides) IF010325 > ^ty^-f ^ ' tV 7^7 
^ (Candida zeylanoides) JCM1627 ^<£>3r >7* 4 & ' if -f 7 7^7^ (Candida 
zeylanoides) ^>^l§ 0 

S^n^ir* (Citeromyces)JRfCjRi-5|R^^i: tT,0t b < ttv'x n W 
•fe^. • -v b y Tl/i/X. (Citeromyces matritensis) IF00954^ Z/T P*e>f ir ^ • 
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b V Tlsis* (Citeromyces matritensis) IF00651 IroVTD^^ ■ ~? h V 
f- ~y (Citerorayces matritensis) jfiMfelif htl>& 0 

TV A (Corynebacterium) JRK: Mi" 5 ^£#3 £ UT N 0*L<W\ 
3 !J ^ f !) l> A • 7 t b T V K 7 -f T7 (Corynebacteriura 

acetoacidophilum) ATCC13870 m<D = U^^^rP 17 A -T"fe h7'>K7^ 7 A 
(Corynebacterium acetoacidophilum) aP^/^r!) l7 -^ ■ 7V* = 7^ 
^(Corynebacterium ammoniagenes) JCM1305 ^<£>=i y^/^^y # A • T^^r 
=.T/f^^ (Corynebacterium ammoniagenes) ^\ =» V ^-/^frV V A • 7 7^t 
(Corynebacterium flavescens) JCM1317 #C>=t !) ]) $ i» • 77^ 

(Corynebacterium flavescens) 3]J^/^f 'J !>A ■ i/Vl^ 
(Corynebacterium glutamicum) ATCC13032 > a'J^/^f!) # -A ■ ^/l^ $7JA 
(Corynebacterium glutamicum) ATCC13826 ^>=i U ^/^fT V !7 A • i^Vl^ 5; # 
A (Corynebacterium glutamicum) ATCC13869 ^(Drny^/^^y^A- ^/t^ 
OA (Corynebacterium glutamicum) ^\ =» U ^ s< # =T V t? & ' V T V A* 
(Corynebacterium variabile) JCM2154 ^(D = U^/^t!) !)A • /^D 7 fcVl' 
(Corynebacterium variabile) (f btl/^o 

>7 y 7 s b = 5/^7^ (Cryptococcus) JR III JR^ 3 IS^fei: It, 0 * b < tt N ^ U 
7by="7*7. • 7iU (Cryptococcus aerius) IF00377 N # V ~7 V y =i y 
jl?. • (Cryptococcus aerius) IF01322 ^(D? V *? ' h y ylo * • 

T ]) r> ^ ( Cryptococcus aerius ) ^ N ^ y ~f V y # * ■ T /H? & * 
(Cryptococcus albidus) IF00612 N ? ]) ~? }> 3 y 7. • TA'tf (Cryptococcus 
alubidus) IF00378 S ^ y 7° h = y # 7. • TAstZjf*- (Cryptococcus alubidus) 
IF00612 ^<D# V Z? h=*yjJX • TAsi£?7« (Cryptococcus albidus) # V 7° 
Y^ylJ^ ■ t/vn y-^^^7^ (Cryptococcus cellulolyticus) JCM9707 
y y° Y n -yjj^ • ir/l^n y #7. (Cryptococcus cellulolyticus) 7 y 
■7* f n • # — ^^7. (Cryptococcus curvatus) IF01159 ^£©7 P 7" b = y 
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3)7 ■ 77 — 7, (Cryptococcus curvatus)-^\ 9 V Z? h y fJ J* ' -^-"M*V* 
(Cryptococcus heveanensis) JCM3693 ^ <D 9 V 7° h 3 y * * ' ^^-^ 
(Cryptococcus heveanensis) ^\ ^ hay^^-o^U ^T" (Cryptococcus 
laurentii) DSM70766 N ^P^hay*^ • n — W^f^f (Cryptococcus 
laurentii) IF01898. ^p^bn^^;^ • D-Uyr^f ^M^~^^ = TA 
(Cryptococcus laurentii var. laurentii) CBS2174 > 9 V "7 h a* V % * ' & — 
Xy'y^T ^ n>-Vyf/f (Cryptococcus laurentii var. laurentii) CBS5297 N 

^JJ7°1>3 5/^;^ • xn. — \y l/'r ^ ^® n — 1/ Isf" <i (Cryptococcus laurentii 
var. laurentii) CBS5746, ^y/haj/^^ • n-vyr^ iia-kyf 
(Cryptococcus laurentii var. laurentii) CBS7140 %?<D? P/fay*^ • 
n — U- (Cryptococcus laurentii) ^ ^ P/fay^;^ ■;l/ft7^ 

(Cryptococcus luteol'us) IF00411 fO^PT'bay*^ • A^r 3~ 7 * 
(Cryptococcus luteolus) 9 PT'fay^^ 7 (Cryptococcus magnus) 

JCM9038 ^tf)^ P7°hay^^ • -^9i~7^ (Cryptococcus magnus) -*K ^ V ~7° b 
nyj;^ • "rUt7 7 (Cryptococcus terreus) IF00727 N ^V^fh^-yfJT^-y 1 - 
U $ 7. (Cryptococcus terreus) JCM8975 ^O^P/hayA^ • U 7, 
(Cryptococcus terreus) ^P^fay*^ • (Cryptococcus 

' yarrowii) JCM8232 ^<£>^ P^ba J/^^ "tu !7\-T (Cryptococcus yarrowii) 

f7^f n^v-fV 7-^ (Cystofilobasidium) k IT, £f 

^L<f3: N h 7 o /^^T-f 17 A • tr^.7K y f/f (Cystofilobasidium 

bisporidii ) JCM9050 f O;/^ h 7^ d/^V7^ 7^ • tf ^ /f? ]) f* W 
(Cystofilobasidium bisporidii) ^\ b7>f n/^v"7 s V >7 A • ^rtt7^ 

A (Cystofilobasidium capitatum) JCM3793 ®§><DZ/7 Y~7 A xi 4 17 A • 
f^^A (Cystofilobasidium capitatum) -*K i/7 f7y n^v^V 17A • 
^ 7 r^E- $ 9 A (Cystofilobasidium inf irmominiatum) JCM3797 N i/7, Y~7 
4 p i/*f 4 t? K • -4 l/~7 t ^ 5 a^T 9 1* (Cystofilobasidium inf irmominiatum) 
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JCM8159 m <D is X h 7 A P * 7 s 4 $ J*'- 4 ^ ~7 7 % ~7 # & 
(Cystof ilobasidium inf irmominiatura) ifi^l'f btlZ>o 

7**9 ^--r^-fe^ (Debaryomyces) JR^JR-f %>W*EM t UT, 0*b<«. X 
✓<]J ^-v-f-fe;* ■ ti77^D (Debaryomyces hansenii var. fabryi) 
JCM1441 > -r^ U ^-^^fir^'/^^-fe— l£M77~7*y (Debaryomyces hansenii var. 
fabryi JCM2104 N 7^ V ^"^ A ~£ ^ • =. (Debaryomyces 

hansenii var. hansenii) IF00032. ^y^-^-Tir^ ^i? 
=■ (Debaryomyces hansenii var. hansenii) IF00034 N 7 s '* V ±^ • '^y 

i? — l^fii^ (Debaryomyces hansenii var. hansenii) IF00060 N 7 s 

=e^f"fe^. • /^^ir=- ^®^>"fe-= (Debaryomyces hansenii var. hansenii) 
IFOOSSB^T*^ 1/ ^" v ^'f ir^. =■ (Debaryomyces hansenii var. 

hansenii) JCM152U 7*'* V ^-^-f ir* • /N^-fen =■ (Debaryomyces 

hansenii var, hansenii) JCM2192. 7 s '* V *-vC *fc ^> • ^v-fen 
= (Debaryomyces hansenii var. hansenii) JCM2194 N 7*'* ^ ^"•^^ ■ a7 

(Debaryomyces hansenii var. hansenii) JCM2196 ^©f 
V m s^>"te=- (Debaryomyces hansenii) 7 s '* V tv>f -fe ^ • ~? 

7^r7. (Debaryomyces maramus) JCM1528 ^ <D7*'* P * ' ^ 9 ^ * 

(Debaryomyces maramus) P t^-^!)y7>f7^ (Debaryomyces 

melissophilus) JCM1707 ^©^V^ U ^-e-f t^-^!)y7^7^ (Debaryomyces 
raelissophilus) ^\ 7*'"* U Hr^^i • # U *7 T ^ (Debaryomyces polymorphus) 
JCM3647 §©7/^ 3) tv/f • y ^E-7 7 ^ (Debaryomyces polymorphus) 
7*^ ]) ^"^-Y • v'a. y ^E-^ 7 T ^ (Debaryomyces pseudopolymorphus) 

JCM3652 (D s< V ^ ^ ^ • 1/ =>• K ^ U * 7 7 ^ ( Debaryomyces 

pseudopolymorphus) <^> s ^ V & t 4 * ' n^/Uhi^* (Debaryomyces 
robertsiae) IF01277 !J >f -fe * ' « -^/V b Is ^ (Debaryomyces 

robertsiae) 7^ 3 ■ JJ ^g^^ y v 5 ^ (Debaryomyces 

vanrijiae var. vanrijiae) JCM3657, 7 s '* y -fc* • U v 5 ^ ^l^T 
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n i)^ (Debaryomyces vanrijiae var. yarrowii) JCM6190 §©7^ V ir^^i ~fe 
^ '/"s^Vi?^ (Debaryomyces vanrijiae) jfi££l~f-£>frl%> 0 

fytrj (Dekkera) JH fcJR-f 5 '$k£Mh IT, 0* b< fi s fyfr? ■ Zf/V?*: 
U^i/X (Dekkera bruxellensis) CBS2796 ^©7 7^77 '■ ^7l^^ "fe ^ V* 
(Dekkera bruxellensis) ti^^Vf h %l> <5 o 

j^.K-r^f-fe;* (Endomybes)JRfcJR^ 5 It, 0£ L < tt N a^F-^ 
i?^. • xv^t 0 ^^^. (Endomyces decipiens) IF00102 K^^-fe^» • 7^ 

f^i/;*. (Endomyces decipiens) &^bf £btb<5 0 

^pyy^ry (Exophiaia) mzm-t z>Wl&.Vb t tt, b< fc3\ 

^7 • ^/W^-f "9*-f ;* (Exophiaia dermatitidis) IF06421 N x^7^7 • 
tVi^XW 9*W * (Exophiaia dermatitidis) IF08193 ^0D^i7 V7 4 7 ' As 
-vt'^'t'V-^ (Exophiaia dermatitidis) ^S^lf 

^^n-^^ir^ (Fellomyces) HUcJR-t-SHJc^* £ LT> 0£L<W\ 
•^^T-fe^ • yy&^s'i/X (Fellomyces fuzhouensis) IF010374 ^(7J> 7 a n 
-f-fe^ - 7/!)xy>/7 (Fellomyces fuzhouensis) #^&f6>tb£ 0 

n^i/7-f ? A (Filobasidium) Mi-JS"t~5$C&.^£ bT> #r*L<{3:. 7 
^p/^i/f^i)^ • ^7"7 ]J tf-jrj* (Filobasidium capsuligenum) IF01119, 7 >f 
o^v'-r^f £i» • ^77°^. V f i- ^(Filobasidium capsuligenum) IF01185 2g<D7 
^ us^is-rj t>A • tt~f^ ]) Jf-jrJ* (Filobasidium capsuligenum)-^ 7^0^^ 
•7=V r>A • zr-\sj$l/7. (Filobasidium elegans) IF010881 ^(D7 4 D^i^x-f 
t>A . xv^>7, (Filobasidium elegans) ^\ V j n/^>fV £i>> ' 7o!)7 
sr/UA (Filobasidium floriforme) IF010886, ~7 D^v't^ 17 i» • 7 n y 7 
sr/l'A (Filobasidium floriforme) IF01603 |(D7^ n^v^V ^7 J\ • 7o !) 
!7;*-7W* (Filobasidium floriforme) 7 ^ n^v"7^ ■ ?u lf7#7A 
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(Filobasidiura globisporum) IF010887 ^<D7 4 xx /**/*f 4 ^7 J\ • v tf^/K 
=7 K (Filobasidiura globisporum) 7 -f n i^f -4 V A • ? V & 7 & & 

(Filobasidiura uniguttulatum) IF00699 ^><D7 j b^S/tV r> A ■ =- V y $ 7 
$ J* (Filobasidium uniguttulatum) ff^tf hfrlZ) „ 

/M<*fe = T 7^7 (Hanseniaspora) It, 0* b < tt % ^ 

is-^ — T ^Jfiy • -t? 4 V zsL/V^l/y* 4 (Hanseniaspora guillierraondii) IF01411 
^CD>^:Wt?^T7 ^7 • tf<i V =^/W& >"7 4 (Hanseniaspora guilliermondii) s 
/N^ir— T7s7j<7 • ty^yJ* (Hanseniaspora uvarura) IF01755 #(7^/N^ir^T 
7/K7 ' tys^yJ* (Hanseniaspora uvarum) #*^&"f htL&o 

ft/U#^~T (Holtermannia) JRKJRi- i LT, #fl£L<te:. -fr;*^ 
■7 = 7 • =t/W=7;*-/W$; 7 (Holtermannia corn if or mis) JCM1743 ^(£>/fr > /Wv 
c=^T • = /W=- 7 Jls ^ 7 (Holtermannia corniformis) ffi^lrf £>fl%> 0 

^^>^T(Issatchenkia) S^JSi-3$fc^fe£ tt, 0*b<f*. ^ 1^ 
x^7- tlJxy^yT. (Issatchenkia orientalis) IF01279 ^<D-f 
,l/2rT ■ si-}) V X (Issatchenkia orientalis) J ^ > ^ f-f^ • 7 7 

5/7^ ffx^ i/fT (Issatchenkia scutulata var. exigua) 1011829^ 17" 
fxy^rT • W.M * ? ¥ 7 & ( Issatchenkia scutulata 

var. scutulata) JCM1828 m<T>4 ^^^7 • 7 7^7* SEffi * 7" S> 7. * 
(Issatchenkia scutulata) ^ -^l7-f : -:r.:/=¥T-'7 i lJ=37 (Issatchenkia 
• terricola) IF00933 N -f -f- f- 1/ $c T • 7 1 !) =" 7 (Issatchenkia terricola) 
IF01907 ^<D-f 17" ^ at >"3rT ■ =7 (Issatchenkia terricola) d^tf htl 

^77-7 (Kloeckera) JRfcJR-T £: LT X 0*L<tiU ^^V^=7 ' ' 
T t° 7 7 ^ (Kloeckera apiculata) IF00865 §©^7^7 • 7 7 ^ 
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(Kloeckera apiculata) ^\ ^y^7 * (Kloeckera japonica) 

IF00151 ^£(D? U ytr? ■ = (Kloeckera japonica) d^lf bft5 0 

^ JJ^n?>f *^(Kluyveromyces)M^JRi-S#^*i: tt, L< fcfc. ^ U 
-<n-r>f • 7 # <<( X ^® 7 ? 7~ 4 (Kluyveromyces lactis var. lactis) 
IF01267 ^(0^7 U-<n^-f ir^ • 7 ^ 7* >f (Kluyveromyces lactis) ^ U 

^n^r-fir^ • ^ — ^ri/T^^ (Kluyveromyces marxianus) CBS834 ^(D? V <<< 
• v^-^v'Tf ^ (Kluyveromyces marxianus) ^\ & ]) ^<n^r 4 -X ■ 
=e h U 7 (Kluyveromyces thermotolerans) IF01674 ^\ ^ JJ ^<n -^>f 
ir^ • < =& h \y=7ly^ (Kluyveromyces thermotolerans) IF01779 N p V ^"u 

>f ir^ • f- — * h U'yly^ (Kluyveromyces thermotolerans) IF00662 N 9 ]) ^> 

1 

PV-ft^ ■ f—t fl/7y7 (Kluyveromyces thermotolerans) IF0105(k # 
]) s< n -<? 4 i? ^ ■ if — ^E- H/7 (Kluyveromyces thermotolerans) IF01780 N 
^ U -v^f • 1? — ■=& h 1/7 (Kluyveromyces thermotolerans) IF01985 
gfCO? y -<n -v>f ir^» ■ U ■=£■ h 1^7 (Kluyveromyces thermotolerans)^^ 

3-7^^x7 (Komagataella) jR £ tt, L < «U = ^?;*f 

^X7 -/^M)^ (Komagataella pastoris) ATCC28485 S n-^-tf # a^J • 
b !) ^ (Komagataella pastoris) IF00948 N 3,-7^f^X7 ■ ^ h J) ^ 
(Komagataella pastoris) IF01013 ^<£> 3 -?jf $ =y ]> ]) ^(Komagataella 
pastoris) ifi^Vf hfl%> a 

V zK-^ir* (Lipomyces) « 5 tt, 0 * b < fit D *°^-f i? * 

b 7 (Lipomyces tetrasporus) IF010391 *&<D V ±^ • T h 7 

^.tJn^^ (Lipomyces tetrasporus) jfi^lff h fa> 5 D 

ofp^-fe^ (Lodderomyces) M\z.miT Z>Wi&M> t LT> 0*L<{±, u 7* 
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tz-^-f-fe.* • a^u ls3c*i$7* (Lodderomyces elongisporus) IF01676 ^(£>P 
y^u^r^f ir • xd l/$c ^-^y ^ (Lodderomyces elongispoi-us) f£^Vfhfo%> 0 

^^-n^^TCMetschnikowia)^^^-^^^^^ LT^SL<(4, 
a^^T - Ttf^X (Metschnikowia agaves) IF010860 ^ ^xvxi 7 • T 
# ^< * (Metschnikowia agaves) N ^ = 3^7 - M 
(Metschnikowia australis) IF010783 ^tfM ^=3^7 • X h V V 
(Metschnikowia australis) IF010783 ^ ^ 7-^!) ^ T • tT 2£ 
atf^^tT^^ (Metschnikowia bicuspidata var. bicuspidata) IF01408, ^ 
^ = 3^7 • }fiJ^\f.99 ^®^7^5:T (Metschnikowia bicuspidata var. 
chathamia) IF010785 ^ © * V ~ xi # T • \f jj 7> \f 9 (Metschnikowia 
bicuspidata) ^^31)^7 • ^;l/xy (Metschnikowia gruessii) 

IF010788 %£(D* y~zi 4 T • ^xy*/ (Metschnikowia gruessii) 4\ 
^3 r> ^ T • ^>!7-f xz^v-;* (Metschnikowia hawaiiensis) IF010791 *g(D * V 
xnr)^7 - /n!7 xii/i/;* (Metschnikowia hawaiiensis) ^ ^-a.^ T * 
As^r 9 (Metschnikowia lunata) IF01605 ^(D^y=-=^^7^T • >V 1~ 9 
(Metschnikowia lunata) ^y=3^^7 , o<fa'-7-< - (Metschnikowia 
, reukaufii) IF010798 N y x a ^ ^ 7 ■ o x» — :7 ^ — (Metschnikowia 
reukaufii) IF01679 N ^5/^3^7 • o -f n' — ~7 >i — (Metschnikowia 
reukaufii) JCM2279 #£>^:yxi=tr>^T • & 4 -=l—~7^ — (Metschnikowia 
reukaufii) -"K ^yxni)^7 ■ /^P (Metschnikowia zobellii) IF010800. 
p< yxia t^7^ T • (Metschnikowia zobellii) IF01680 1$<D * V =- =» £ -f 

, 7- . y (Metschnikowia zobellii) N ^ ^ x 3 1) ^ 7 • ^ 7 

(Metschnikowia sp. ) . IF01406 ^© ^ ~ x r> T • xz;* fc°~ (Metschnikowia 
sp.) 

^"^f^xzT (0gataea)JSfcJS^-5«=#>£: IT, 0^ L < tt, *tf#^7 • ^ ^ 
^ (Ogataea minuta var. minuta) IF00975 S xiT • 5 J* 9 
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M S T — * ? ^7 (Ogataea minuta var. nonfermentans) IF01473 ^(D3~ 
13$^-T • ^(Ogataea minuta) 9 =^T • /K D • S E-' — 77 (Ogataea 

polyraorpha) IF01475 ^CO^-^f^JiT • U t — 7 r (Ogataea polymorpha) ifi 

t?*T (Pichia) m\zm~f Zfik&Vd t LT(±> £J ;£ L < te^ W'75o7 
-f 7 (Pichia amylophila) JCM1702 §©t'^7 • 7? C7^7 (Pichia 
araylophila) ^\ fc°=^7 - 7/V7 (Pichia anoraala) IF00118 ^©t°^r7 • T 
7 -^7 (Pichia anomala) ^ N t°^T • 7 9 (Pichia augusta) ATCC26012 

*§<0 t°^rT ■ (Pichia augusta) ^\ f^r 7 • ^ — <7" !) (Pichia barkeri) 

IF010714^O \f^rT • — p (Pichia barkeri) f^T ■ ^ S>*fe>f (Pichia 
besseyi) JCM1706 ^©IfdpT • ^<>y±<4 (Pichia besseyi) fc°^T • 

X (Pichia bimundalis) JCM3591 ^(DM'^rT • If-r^^V^ (Pichia 
bimundalis) fc°=^7 • If* 4*7 (Pichia bispora) JCM3590 1$<D fcT^T ■ tf 

74f7 (Pichia'bispora) ^ fcf^T ■ # tr^V^ (Pichia canadensis) JCM3597 
f©t°^7 -*tf^>^ (Pichia canadensis) t°=^7 • # 7. ^ 7^ (Pichia 
castillae) JCM10733 ^<7) t°=¥T • # 7 7" W 7 ^ (Pichia castillae) ^ fc°3r 
T • 7^77 ^v-7 (Pichia delftensis) IF010715 ^(D \?*cT ■ y* J>U7 *r is Is 
7 (Pichia delftensis) f^T ■ ft^f^37 (Pichia deserticola) 

IF010716 ^(£> t°^rT • 7* <i =7 (Pichia deserticola) tf=^T • K7 

(Pichia dryadoides) IF01820 ^<£> t°^7 ■ K7ifK-f77 (Pichia 
dryadoides) fc^T • * fc*7 ^ 7 (Pichia euphorbiiphila) IF010717 

f ©t°^7 • a.— 2jNtf7^f7 (Pichia euphorbiiphila) t'^T • 7 7^7 = 

(Pichia fabianii) JCM3601 ^<D\?*cT • 7rt*T = (Pichia fabianii) 
t°^T • 77- * (Pichia fermentans) JCM2189 t°=^T ■ 7 7 — ^ 

7 (Pichia fermentans) fc?3rT •^^7 P i/l^^i^7 (Pichia hampshirensis) 
IF010719^CO k°^rT • ^^7°v'V'>'v'7 (Pichia hampshirensis) fc°^T • 

fc*-7*-f (Pichia heedii) JCM1833 ^<E> t°^r7 • t — (Pichia heedii) ^ 
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tfdrT-^f 5^ (Pichia heitnii) IF01686 ^<D t°^T 5^ (Pichia heiraii) 
fc°3rT • A J Y^7 (Pichia inositovora) JCM10736 m<D\f^-7 ■ A J 
v- Ytf7 (Pichia inositovora) t°*c7 • — (Pichia jadinii) JCM3617 

^cDt°^T ■ v^tf^ (Pichia jadinii) «^\ t°=¥T • 7 JVj -<V WBJz7 
7Ptl/t (Pichia kluyveri var. cephalocereana) IFO10722, fc'^T • 7 ?V 
•Y^JJ WM=^\^^7A7 (Pichia kluyveri var. ereraophila) IF010723, tf 
=^T • ^/W-^U ggffi^/W*^ U (Pichia kluyveri var. kluyveri) IF01165 
^Ot°drT • i^/W^<y (Pichia kluyveri) ^\ t° 7 • ^ 7 s W T (Pichia media) 
JCM10737 #0 t°=3rT • * 7 -i 7 (Pichia media) t°^T * * 9 J V (Pichia 
methanolica) ATCC58403 ^(Dt'^cT - 7- 9 7 V % (Pichia methanolica) 
fcT^T • (Pichia methyl ivora) IF010705 bf^T • 7- f- V tf 7 

(Pichia methylivora) ->K t°^rT • ^^*t (Pichia mexicana) JCM1835 
f (Dt°^7 -^ ^v/^-t" (Pichia mexicana) fcf=^T- ^ WPichia meyerae) 
IF010727 ^(Z) t°^T • ^-foiW (Pichia meyerae) ^\ fcf^T • ^i/^s/fxy 
(Pichia mississippiensis) JCM1703 f ■ 5 y tfJ- * 

(Pichia mississippiensis) ^\ If ^7 ■ / /l^v^ l/i77 (Pichia norvegensis) 
IF01694 f ©t"^7 • J jV-^-Jzc^^yT- (Pichia norvegensis) -fcf^f-T • Or 
=-^7 (Pichia onychis) IF01682 2$<D \?*c7 ■ ^-=^^7 (Pichia onychis) 
fder -^TV^y^ (Pichia petersonii) IF01372 #0 tf=^7 -^f^y^ (Pichia 
petersonii) t°^7 • fcfv 5 ^ U (Pichia pi jperi) IF01290 fc°=^T • tf 

(Pichia pi jperi) «*\ tf * 7 • tf 7° V (Pichia populi) IF010729^<D 
t°^7 • tK^D (Pichia populi) ^\ 1^^7-^-M^h7^7 (Pichia 
pseudocactophila) IF010730 #©k°^r7 • a — K # ^ h7>f ? (Pichia 
pseudocactophila) \£*c7 • 7 ^-)Vjo K (Pichia quercuum) JCM3659 ^<D 

fc°^7 • f^-J^tiJ* (Pichia quercuum) -*K tf=^7 • 7 7$— Ul/i77 (Pichia 
rabaulensis) IF01643 ^<D tf *c7 • 7 tf— l^W* (Pichia rabaulensis) -*K 
t°=¥T-lM) # V 7 (Pichia salicaria) JCM3653 m<& ^*7 • f-JJ % V 7 (Pichia 
salicaria) \? *7 • 7 ^)V7 4 (Pichia scolyti) JCM3654 \?*c7 . • 
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^ zijVt 4 (Pichia scolyti) -"K t°^T • t ^fx^e/^ (Pichia segobiensis) 
JCM10740 ^(D t°dfT • -fe^t^^iX^ (Pichia segobiensis) ^\ t'^rT • 7-'* 
yp^^^ (Pichia spartinae) JCM10741 • 7^>f (Pichia 

spartinae) ^ tf^7 ■ ^ f7^^v 5 ii / v'^ (Pichia strasburgensis) 
JCM3660 ^Of^7 • ^ h7^^V^xyV7 (Pichia strasburgensis) -^K t° 
=¥T • i/K^ (Pichia sydowiorum) JCM9455 f©t°^7 ■ K t? 4 * 

7 ^ (Pichia sydowiorum) t°^T • 9 — — 7 (Pichia tannicola) JCM8120 
^(D t°A-T • 9 =- ^ — 7 (Pichia tannicola) ^\ t°^rT • $ << V tt — % 4 (Pichia 
wickerhamii) IF01278 fOt°df7 • !7 A — (Pichia wickerhamii) ffi 

p K h^7(Rhodotorula)JRjz:Mi--5»^1*i: IT, ftiZ U< f± N n K • 
7 >"T -f T# (Rhodotorula aurantiaca) IF00754 ^<£> n • 7 

^(7* (Rhodotorula aurantiaca) a K ■ 77^/!)^ (Rhodotorula 

fragaria) JCM3930 ^G9P Kf;l/7 • 7 =7 V ^ (Rhodotorula fragaria) 
p • 7*/I/f =^ S^fH^-l' U^lsi/X (Rhodotorula glutinis var. 

dairenensis) IF00415 %$<D P K h J^7 ' # Asf" A (Rhodotorula glutinis) 

p K h^7 • ?7 5 (Rhodotorula graminis) JCM3775 K • 

Jf=7%—7> (Rhodotorula graminis) n K h^7 '^7^7 (Rhodotorula 

hordea) JCM3932 ^<7>P ■ *^fVT (Rhodotorula hordea) -*K & K 

h/U^ • /N^fp7^7 (Rhodotorula hylophila) JCM1805 <|Oa KbA'?.-^ 
-fP7^f7 (Rhodotorula hylophila) P K h^7 ' << is (Rhodotorula 
ingeniosa) JCM9031 ^f<Dp K h^7 • ^^—^"1^ (Rhodotorula ingeniosa) 
->S\ p K ' v 5 -^ !7~;*7 (Rhodotorula javanica) JCM9032 ^WP K ■ 

!7 — # (Rhodotorula javanica) ^ p K Y/^7 • 5 ^ ^ (Rhodotorula minuta) 
IF00715, P Kb/l^ -5:^^ (Rhodotorula minuta) IF00920, p Kh/1'7 • 5 
(Rhodotorula minuta) JCM3776 N P K h/^7 ^ ^ ^ (Rhodotorula minuta) 
IF00387 #<£>P K • (Rhodotorula minuta)-^\ p K h/^7 ■ Ai/7 
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f (Rhodotorula mucilaginosa) IF00870 ^<£>n \? \* /Uy ■ Av'yJr/t 
(Rhodotorula mucilaginosa) P K YjV^ -J*X =7 & (Rhodotorula muscorum) 
JCM1697 ^C»n Kf^7 ■ (Rhodotorula muscorum) P K.K^9 ■ 

y T (Rhodotorula philyla) JCM3933 |©P FWky^^DT (Rhodotorula 
philyla) J$\ nKF^7-^^7 (Rhodotorula pustula) JCM3934 ^£)P 
K h/l" 7 • ^^y — 7 (Rhodotorula pustula) 

» 

1*- y # n W ir^ (Saccharomyces)«teJR^5|fc£4fc£ LT, L< f± % -fry 
^7 a-v-t'-fe^. • ir Ixtf v^T (Saccharomyces cerevisiae) IF00305 N fj/^DY 
-fi?.X • irl^ t'i^T^ (Saccharomyces cerevisiae) IFO0565 £ fc fit"^ y io P 
-fir.* • •fel^tfv i: T^(Saccharomyces cerevisiae) JCM1818 i©t$/*n-7-f 
ir^. • -fe tfi^T-^ (Saccharorayces cerevisiae) fj'^nV'f-fe^ • K £7 
-f v> (Saccharomycodes ludwigii) IF00798 %f<D-f- -y # P -v-f ir ^ .^^^^ 
(Saccharomy codes ludwigii) #*2pi:f tbttS 0 

f-^^n^^T ^^^^(Saccharornycopsis)^^^-^^^^^)^ LT, L < 

fits f-y^P-^^=7 s ^^-7^^"^7 (Saccharoraycopsis fibuligera) 
IF00105, fy*nv>{3/^ ■ 7 ^ V ? 7 (Saccharoraycopsis fibuligera) 
IF01744, ty^O^a -7^^!)^7 (Saccharoraycopsis fibuligera) 

IF00105 *&<oy-yjjw*rs(zizri<>X • 7 ^ ^ y ^ (Saccharoraycopsis 
fibuligera) y # n ^r^f a • ^ =y i/tf (Saccharoraycopsis raalanga) 

IF01710 ^(D^-yft (Saccharoraycopsis raalanga) 

fj'^ov/f 37°^ • i/=c — =. (Saccharoraycopsis schoenii) IF01579 ^£<D 
f S'^PV'f 37°i/7 • ;/x — (Saccharoraycopsis schoenii) ^\ if^^7P-=r 
-I'^^'v'^ • Z/'J-^'fl/ (Saccharomycopsis synnaedendra) IF01604 ^<D 

•^-y^u^y(^y^^.^-)-^^f^]i^ (Saccharoraycopsis synnaedendra) 
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^7°y ^7 — ^ (Saitoellacomplicata) IAM12963 #<£>1M h ^ V ' =» ^T 8 JJ # — 
^ (Saitoella coraplicata) #^Jf b t^S o 

^/7 7^ h^^U^-V (Schizoblastosporion) l^gfS^tli: L~C S 0 
^ L- < fi> iyyzf?^ h 7- V $T V ■ ^rP^>"^.' (Schizoblastosporion 
chiloense ) IF010841 <D y y* "7 7 h tK P ■ n ^ 

(Schizoblastosporion chiloense) fi^glf bfrl& 0 

v/i/^^^7n-^^-fe^(Shizosaccharomyces)ffi^JS-f"6^^.^i It, 0* b 
< fi N v^yir y J) n ■v-Y ir 7 • v*-^ /Jn^;# (Schizosaccharorayces japonicus) 
JCM8263 ^(Ol^V^t/ion-^^i^^. • tf? ~ ( Schizosaccharomyces 

japonicus) ^\ 1r -y 33 n v^f ^ • b 7. /K 9 ^ (Schizosaccharorayces 

t 

octosporus ) IF010373 ^ (D / t * o ^ * ^ • $~ # h * atf =7 * 
(Schizosaccharomyces octosporus) „ i/"/-^--yj}Xi^r^-\z^ • 

(Shizosaccharomyces porabe) IF01628 N V* y # n "V 4 "fe * • *° >" ^ 
(Schizosaccharomycs pombe) IF00344 ^(O^yiT-^^n-^^ir^. • i£l/-< 

(Shizosaccharomyces pombe) i^^\~f hfrlZ* 0 

v-n/^>7^yA (Sirobasidium) JS^JR-T Z>'$k£M t tt, 0£L<te, > 
n/^i/TV r> A • ~?y*1-J* (Sirobasidium magnum) JCM6876 *§(Di/x=i ;<Zs"f 4 
r> iiy • -^r-ff-j-M. (Sirobasidium magnum) ^^("t* 6>3t<5o 

7*1 ^>^-7i?^^ (Sporidiobolus) J^SI" 5 $Sc£«$5£ UT N $f* L< f**^ 
V'f^^'^y^ • S?3 (Sporidiobolus johnsonii) IF06903 ]) 

>ftf*7^ • 3 y y— (Sporidiobolus johnsonii) jfi^lrf btt§ 0 

^TU^Vh^t^ (Sterigmatomyces) I^ItS^i^i tt, 0*U< 
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fe^'r ]) jf"*r h-^-fir^ - An 7 ^ =77 (Sterigraatorayces halophilus) IF01488 
l©7f !)^vt>Y^t7'AD7^7^ (Sterigmatomyces halophilus) &2§k 
IfbflZo ^fU ^ h^tf Vfj £A (Sterigmatosporidiura) JR^JRi-filR^ 

(Sterigmatosporidiura polymorphura) JCM6902 ^(D^*r ]) #t h ^.tK y x-f 17 
A • */V7 7 A (Sterigmatosporidiura polyraorphura) ^#{fbHS 0 

^^7^*7 (Torulaspora) JRfc:JR-*-3#*M& £ LT S b< tt N h/l^* 
ft? • X/W-^l^^r (Torulaspora delbrueckii) CBS1146 ^(D V JV=7 7i£=7 • 
)\y-f\s$r (Torulaspora delbrueckii) i)^\f bfh%> 0 

^W7 (Treraella) Idf^MtU, 0£L<fi, fW7't- 
7^T^f7 (Treraella aurantia) ' JCM11327 |©fU^7 • 7>*r^T 
(Treraella aurantia)^ h W * 7 • 7 T J (Treraella encephala) JCM11329 

|©F^^7-iyt777 (Treraella encephala) ^ N M/^7-7t!)7v' 
T (Treraella foliacea) JCM11330 b>^7 • 7^!) Tv'T (Treraella 

foliacea) fettS. 

h V V(Trichosporon)JRjcjR-r5m^t IT, 0*L<f4 % M)a 

j^^cz;/. ^^-f (Trichosporon doraesticum) JCM9580 # <7> b y n 

^Kn^ - K;* ^^-f 77 A (Trichosporon doraesticum) M)n7^oy. l/^ 

^=¥>f (Trichosporon laibachii) JCM9934 ^Oh!)n7^ny • i^/«dp->f 
(Trichosporon laibachii) f> ]) 3 *7j? n V i/T" fcTxW — * (Trichosporon 
montevideense) JCM9937 ^<£> MJa^^ay • ^ — * (Trichosporon 

raontevideense) -*K l^^Jifpy. An^f'^ (Trichosporon mucoides) 
JCM9939 #<£> Ma^ny.A^f7 (Trichosporon mucoides) ^ fp 3 
(Trichosporon) sp. IF01 16 h V a^T^a ^(Trichosporon) sp. 
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MJ =i^7j?n y^T^ (Trichosporonoides) Mt-M1~5$fc£4£l t bt> b 
< ft, f!)n^#n;^r^-/^f!Jiyv'^ ( Trichosporonoides 
raegachiliensis) CBS567. 85 ^©f ]) 37#P /^7^ ■ 
(Trichosporonoides raegachiliensis) ^\ b 1? =J*tKp / ^ • x. Kir '7 T 
y * (Trichosporonoides oedocephalis) CBS568. 85 ^(D h V = ^*°o J *i T 2 ^ ' 
iKt7r!)^ (Trichosporonoides oedocephalis) ti^S^lf h frl%> 0 

h V *J~?*s* (Trigonopsis) JRfclJR1-53»£4&£: tt,^ L<fthy 
v-^. • V T if !J (Trigonopsis variabilis) CBS4095, h ]} =*V ■ ^ y 

T f y ^ (Trigonopsis variabilis) CBS4069, h ]} =* X ^v-^ ■^!)7t , D^ 
(Trigonopsis variabilis) IF00671 f © b'J ^7 "T^V^ • y T tf ]) 7, 
(Trigonopsis variabilis) ifi^b~f htl^a 

VA> h-r^ir'^ (Waltomyces) JR&C«^ 5 It, $f*b<«, ^^h^ 

■ y ^77"" (Waltomyces lipofer) IF01288 17 A' b ir ^ • y tf? 

77' — (Waltomyces lipofer) tf^lf bfc Z> . 

.7^.7-7 (Wickerhamiella) JS^JSi"S^#l £ LTs L < tt> 17 

^^-75x7 • K^/l^^r^ (Wickerhamiella doraercqiae) IF01857 ^(D^^f 
y^^cy • K^^^r-^ (Wickerhamiella domercqiae) ^ b tl> <5 „ 

^y^TT"-^* (wiiiiopsis) iicit5^4#»tLT, 0*u<«. 17 ^y 

X-ns* • # y ^^/l^T (Wiiiiopsis californica) JCM3600, <7 A V Jr^^s 
* • $) V Z? *JV~T (Wiiiiopsis californica) JCM3605 !7 W y X"?^* ■ 
*JJ 7*'/U=T (Wiiiiopsis californica) ^ ^ UtT'i'^ • Anf 
(Wiiiiopsis mucosa) JCM6809 ^<£> <7 -f y ^-^^X^ • A = if (Wiiiiopsis mucosa) 
^ ^ y^-^v-^. • Ir^ 7 — "t*^. f£fl A 7 d r-l' (Wiiiiopsis saturnus var. 
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rarakii) JCM3614, ^ D t^v'^ ■ f^-t^' i? l/T V 

(Williopsis saturnus var. sargentensis) IF01826 N £ ^ y . -y-^ ^— 

^M.^ $ ' —~y ^ (Williopsis saturnus var. saturnus) IF010697 > t> 
]) • f-^—' mm^-^—r^ (Williopsis saturnus var. saturnus) 

JCM1826^-< V — ' J^^*-^* (Williopsis saturnus var. 

saturnus) JCM3594. !7 ^ V ^^v^ • 1r ? — ^m^^—T^ (Williopsis 

saturnus var. saturnus) JCM3595 N !J t/i/^ • t^^t7 $ ' — 

(Williopsis saturnus var. saturnus) JCM3596^ P^/v'^ • f-^- 

^M^^—y^ (Williopsis saturnus var. saturnus) JCM3623 > 

• -f-f—l-X WM^-^—T^ (Williopsis saturnus var. saturnus) 
JCM3624, V ^v^-lr-*— 7-* 7-^ (Williopsis saturnus var. 

saturnus) JCM9398, !> ^ ]) ~f ^ ^ . -y- J? — -f- ^ IS^T^Dky^ 
(Williopsis saturnus var. suaveolens) IF010698 N ^ y ^^v^;* - — 
^M^"f^r-7y{^^^y, (Williopsis saturnus var. subsuf f iciens) 
JCM3625, t?^ V • V?—r* mm^V-zr^^^l/* (Williopsis 

saturnus var. subsuf f iciens) JCM3626 # (D *i ]} Or ~f iy ^ • 
(Williopsis saturnus) fftgif htl%> 0 

"Y^Pi?*? (Yamadazyma) M^M^ Zflk&'W k LT N L< fi N -f-r^v^ • 
7 ^^t (Yamadazyma farinosa) IF00193 S -^-^v 5 ^ ^zUyt (Yamadazyma 
farinosa) IF010061, ? • ? 7 y / f- (Yamadazyma haplophila) IF00947 
^(DHf^r^^^ - 77!J/f (Yamadazyma farinosa) tfS^tf P,tt§ 0 

(Yarrowia)M^Mi-^,^#,i: L < -f n V ^ T • y 

^ y 7=" # (Yarrowia lipolytica) ATCC8661 N td^7 • JJ^Uf^^; 

(Yarrowia lipolytica) IF01209 ^^n!7^T • V 7$ V T -f t) (Yarrowia 
lipolytica) IF01548 m^n^^T • V V T 4 *> (Yarrowia lipolytica)^ 
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^.5/ h^7^ a ^"(http://www. ifo. or. jp) ^fa^$^"C*3 19 % I 

C B S|f^Ott£ ttfc {3 The Centraalbureau voor Schimmelcultures 

(C B S) <D4 l/f 1 —^ y Yi3 $ xi >f (http : //www. cbs. knaw. nl) ^fB<fe£ tlX$5 Y) s 

ATCC #-5§-<£#£;frfc$k£^te American Type Culture Collection (ATCC) <T><4 ^ 
^—^5, h^^n^(http://www. atcc.org) ^|5#^tL-Cfe«9. I^ATCC^bX^ 

1 

I AM#^<Z}#&2xf::|t4E#>te, IAM Culture Collection (IAM) (D*i V 
(http://www. iam. u-tokyo. ac. jp/misyst/ColleBOX/IAMcollection. html) 

\z.mm £ ht*5 V) N iam a> e> 3 ~ t a s '-c£ 

JCM#^-(Z)#$tufc^^^)f* Japan Collection of Microorganism (JCM) (D-f ^ 
^— y b * ^ n (http: //www. jcm. riken. go. jp) ^|B*c £ tLT** 9 . ^ JCM ^ 

7t#m<Dm3kJ3fe\~&^~ztz* ±.mu£.'yo<D nfc5VM4 2s^±^f^ ® 
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ftiz.ta*Bmfafcm&vith(Dm<DMfr&my!)&%^z^ t&x%z> 0 
*tc, ztht>(DWft'2Litn&ftto>mmi>*tb, (i) ©,3-t^y-3-(2- 

^~7U)^n fc 0 ^>-^;*^/i^t*m-ffUS L5£ ( I I ) 3Ui5£ ( I I D (0% 
^?gf£ 3 - t Kn ^ri/- 3 - ( 2 -^^^/l^) -?xi ^^^m^^y^^WM^^^: 

±.w$k$imn, mn, i%m^xm^bti%&, ^<Dmm^-^^xn^m 

tstiz> 0 mmmti^x^ Nzr^y, hv^h-^, wm^**, ^v^<yv 
y ^v^^-^^oftii^^g^^ii^^tbSo ^^j^wr^ pH^3 

~ 1 0 , & £ L<ttpH6~8, 4 ~ 5 0 °C N £?3c b<(±25~40 °C<DiI 

*$£W<z>mmjjmn, wMt lt±ib— (3) -c-ai^s s-^y- 3 
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^iriilB— JttSfc (3) t^$ti5 3-^y-3-(2-^^)/ot^y|| 

^^^/ufl^^Sr'TKtt^f-e^M^^S^fes b) ±12—^ (3) 

3x5 3 -^"^y- 3 - (2 -fx=;>)yp ■\?*^m^X- 1 r/i'&mfa'£&&1&R)'\ 

KJES I 3 -C O _hlB-— JK^C: (3) "Tf*$^«r3-d-'¥y-3-(2-^^w)7 p 
n t°t f 0 . 0 0 0 1~5 0%(w/v), 0*U<f4 

0. 0l~5%(w/vK ©W s I4t<, ^RJtebWfBtJKOlBN 3-^-^y 

U I^ICg^j-e Tween80 ^jxtvkpJ; 5 &#®7&t££iJ£r$s;&P tT J: 

v\ 

yj? KT7 = ^^ V'^-f K(NAD) ^fcfi-^^T^ KTf^^^i? 
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Vt^Ky^(NADP)SrO. 0 0.1-0. l%(w/vk 5 £ gtlJItrlft 

2 0~5 0°C, $ L< «2 8~4 2°C(Dt5|S-e : fTV\ pH^SI^ — l 

B-3) ^»3-bKP^r->-3- ( 2 — ^=-3i=/U) ^pt'j-yjx^ 
-h|EB-l) XteB-2) T^P)tl5-»S; (3') T?^ $*L«*^flH4* 3 - 

( 2 - f i^/i^) ft yix^T/W^ill WrMik&m 
T?£>3 0 ±flB3fc^iStt'fc3 -t Kb^>- 3 - (2 -^F-rc-A-) .^n \f$r>m^ 
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^TvWtj^^x 0* LV^&flTi: ITft (S)-3- t Kn^>- 3 -(2-5^ 
=;v)^d t°^-v^^ f-;vx^r;K (S)-3 - k Kc^fi/- 3 - (2 -^-o^/vO 
^0 tyRxf ;wx^f /K (S)-3-fc KP^-3-(2-fx^)^nlf 
ty^^ntVvx7f;K (S)-3-t Ko =¥v-- 3 - ( 2 -^-^-/i^) r/u 
^ y^u tV^^'X/K (S)-3 - t =3rv/- 3 - (2 -fx^;l/)/n 
ggv-^ a-T'n tryu^t^-r/K (S)- 3 — t Kn^^- 3 - (2 - ^-^^;V)~fu M°3r 
>^:/^vl^;*7VK (S) - 3 - t Kndp-V — 3 -(2 - fx^v)^n t"^-^^^ 
y^^/V-ji^^/K (S)-3-t Kn^rv'-3-(2-fxn;l/)yDh°ty?|^^ 
^tU^f/^f/K (R)-3-t KDdf^-3-(2-fx^)/nt s ty 
^-;V^7s^-;V, (R)-3-t Ko^- 3 — (2-fx=;l/)/n^ty||xf 
(R)-3 - fc Kn^rv"- 3 -(2 -f-x^;l/)7"n t'tyt^D fcT/l^ 
*7VK (R)-3 - t Ko^rv'- 3 - ( 2 -^xn;k)/n \f^r^m^ y?n 

(R)-3 - t Kp^^z- 3 - ( 2 -^-^=7^)^n t't^^o^o \fjV 
zr.7s=TJV^ (R)-3 - t Kta^v^— 3 - ( 2 - fxr;V)yo \£itl' 1 8& s f->\'=-7s s r 
/K (R)-3 — t Kn^>- 3 - ( 2 - fxx/k)7 , D tf^^gK y^'f/n^r/K 
(R)-3 - t 3-(2-^^=-/U)^u tf ^-^gfe^ — S^-r !7— ^^vl^* 

B - 4 ) T^Jfjfc 

±|2B-1) Xf±B-2) t?#e>tbS— JKS: (3') tft$tl5^Wi3- 
( 2 -^-ji^/V) /nt°tytx^f;Wb^tl(i^ ±15 B) ^ 

r^ 1 ' nh (r^t^r 1 ' teMftkmm-etbZo) T-m&fo 

57-; yl^^H, 7 5Kjbt5^i:(uJ:^ _L1B— U§:5£ (1) T*Sl£*L5 
C ) 7^ K3£g>»5c5JCS 

±IB3fc^i£tt* 3 -fc Kn^E-V- 3 - {2-^^=-^) ~fxi M°*^T % YM<0 
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.T 



ilS^^^^ai^J^ Ltl^^tt, v 5 ^^^ (B 2 H 6 ) ; Xtt. (B 
^L<ttf h7t Kn77^T^5 0 

th!) 7A7/^; = 7AM K7^ Kx Pf^AT^s^W K7-f KXtt 
•7-hy!7^t^ (2 h^v^ h*ciy) 7^5 = 7WK7-f K»fP,H 
S„ i©H0*K«:yf7A7;K = 7W K7^ KX(4tb V 7At'x 
(2-^ h'^fV^ fdf-V) T/l^~!7A^-f K7^ KT?*>») % «NC03:b<ttX 

^^^A^Rrig^-T- h y "»>Atr^ (2-^ h^^^c b^vO t;^; = !)wf 

7>f K (Red-Al (SHftMO) T*fe^„ 

— J&l&fcra:, li7$yco75 KlOi^t Ky K£ b-C«7 ^Si^_b, 2^7 
^y©7 5 KI©i^t Ky K<b Lt|j:6Si£(±, 3i75 V©T5 K3£<?# 
-^t Ky K£ Ltl± 5 £*&JrJBV^©asj;V^ $Ktv^5„ 

L<&v^-e\ il^T. Sf Wt5 1 Ky UT3 0SI^T> b < 

*PbTtToT^SV^ 0 
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T/^5^l7^^aS7El^JS:^v^6^^«^ 0~lOO°C. ^Sl<tt2 0 

~6 o°c^t5is-efc§o 

tK Gift. SlidMtTO. 5^ii^±l0Mil^Ts 0*b<(±l^ 
<D&X\ ii^, pH7m J;?)iiftt<|j:pH6^T, j5^0^L<«pH5. 

fc;mi#^Pg^£;fr&v^ N ^ftc&fcWu ti/^~T ; TK^fby Tkil-fb 

•7-by*A N tKM^tj y i)Af©T;^ y &M7k^m#j ; tK^^^^^a^ 7k 
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C-l) V%3S5c^JSrfflV^ai5cSJ^g>^fea 

< fi^^/^^/V'Jr f^XttT-fe b>"CS>S. hXEHSfflitts 3-fc 
(2-^~/V) ^pfi-yT^ KitMLt, 0. 1 — 10 0 
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• • • 

R]&i£Vim"$-&fr<oA^ &mxnm&&Misit, -g&&mfc&va&ijafcfrm 

-^^/V) 1 ~ 1 0 0 fgFM£*ffl V^tb, 0 

Jcb<te, 5~3 0§ftiitfc5 o 

ju*:&fc:r±, *SMby^b-*> TK^b-t-by^A, Tk^b^ y ^§©7;v* y 

&JR7kl£M3 ; frmtX^ 1 ?^^ TfcgMb^y DA^©7;^ y ±S^7»fb 
^ ; ^mykm-f- h y ^H7kfit# y !)i»^©7;v*y#Il^t ; 
i^;u^r>A, ^^7k^/^y !)Af©7;v* y ±S^Mfi^^ ; mWrf- hV V 

' "^©^/u^vSaR ; ftSK iSSK &M&Wt»<D* 

tfbtiZo £?*b<te, lit fcii^ii 2 ~ 4 >5 , m^n 

l^pH4^ ^ib<ttpH4. 5^ W^KlipH4. 6 fit _L© 
JjP7K^»0»©RjESiHJE«:, ai#0°C~8 0°C. ft* b< 2 0°C~ 6 0°C(D 

51 



BNSDOCID: < WO_030784 1 8A 1 J_> 



WO 03/078418 



PCT/JP03/03170 



T/u^^^^m^m^m^t^mTt^mrT^nhfh^ 3-75/ - 1 -(2 

3-7 5; 7 - 1 - ( 2 = - 1 _^ a ^v— /^^TTK^tt^r^— 

!>A^il7n^lJ^^:?£^bLfc^»^ttm • ^U/tfe3 - 7 5 / - 1 - (2 
±IBfe3-T5:/-l- (2-^-^-yp-)- l - ^pyVw^^itlf, SifcJKs 

fc^M ^-^fc t> (D-efe o x & <£ v\, 
-hlBW$£M££ LTfi, 3-75/-1- (2-^^=71-) -l-^n^y- 

7VK n — hf/i^— r/K y/n t>x-r;K t e r t — ^ 
it7°n t°;K WEWt^f- As&<D ^ XT s^m ? n p jfc/p.^©^ 
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S^^v^ h v !>i=s> ^§^^^7 y ?a-7- h y M^^y ^7 y 

T^^=-V J±m.M ;~hV (NT A), l/y^T 5; (EDT 

A) W^^!) #/l^:/^S ; x^l/y^7? ^EHg^^--^ h y ?A^©_L 

I3T5: y ^°y ^/w#^^^-7" h y ^y^, r^^-^Ai&ig^^&fb 
l ^/W-KiSJUT, o. oooi^t 0IKtto. ooi^vWJ*_L, <t 
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ju^$j* s mmnim^v v i*m<DT y ±m&mmmmm. mm-r h y 

^7t, 3-7^ y - 1 - ( 2 -5^^/10 - i _:/ a ^v— /l^lg^Tk^tt^ 

mmum*, m^m^^ti^^, mi$o~ 1 0 o°c. 0* u< t± % 5-7 o°c 

— hmfrfgWt 3-75;/- 1 - - 1 -^n^v— /um^^fft 

- 1 -^xn^y ~ / um*m&^fz.^mm*mmvtL^ sgi, 

JifE<D^T-#fen5^;^tt3 -75 S- 1 - (2-^^c^yi/) 
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v 

5 0 0 p pm£tTs'^l/<fi3 OOp p m£*T> i!5^t<itl 0 0 p p m 
UT, H^0*U<«5 Op pm^T, #(^L<tt3 0 p pmPiTtfc^ 

£A±©^ife"C#"6)tt53fe^tt3 -7 5: / - 1 - (2-^~A-) -i_-7°n 
8 0 % e e £f •£ b < «: 9 0 % e e ^A_h, £ L < 9 5 % e e J^_h £ 

D) Tk^SOfeU ' 

^Rlf, I^tlt #Wltl2 5 4 9 6 8 1fMEf©i5l^ 1-7 

(is) - (2-^^-/1^) — i ~-yu/</ —jv 

(D~}"7 f~ vWbfef3:> Journal of labeled compoun 
ds and radiopharmaceuticals vol.36, N 
o. 3,. 213-2 2 3 (1995) ^fEfcOJ; pl^poli: 
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<mnm> 

teai. -f- —»JJ$< *7F~t 0 

mmmi) 3-^^-3- (2-^^-^ ^nt^^m^/^*^^ 

2 4 6 O %7km^-f- hJI^AlO. 16gt ^m^^T/U 7 8 g £ %T h 
7tKP77V60mlT^m 31^£^fc 0 t£M^ (7 9°C) T% 2 
-Tir^^^-7^^2 0 g£r^ h^t Kn77y20ml t-^f £it7c^i&2: 

5 0«xiTLfc o ^<^ib#p^ mumxmwi^ R^mrvtit^^ 

4%T*£>o7~ 0 

fob75^464N^7K6 3ml mitfc^, LT^fcix^ 

^^£LT7kJB££ £>K h/^^4 Om 1 -e3(Utt{±lb, 3fe(5 if 
^T|gfP^7ic2 0ml-egfc#-L7c o »»«S Lfc^K: tr^ y a r-tf&o 

tfa*£?£frV\ 1 2 8-1 3 0°COH^ (4mmHgTlg) 

*7V^ 2 6. 9g Jfcsp7 4%) 

'H-NMR (CDC1 3 ) 51. 27 (t, 3 H. J = 8Hz), 3. 92 (s, 
2H), 4. 21 (q, 2H S J = 8Hz), 7. 15 (dd, 1 H, J = 5Hz, 
1Hz), 7. 70 (d, 1H, J = 5Hz), 7. 74 (d, 1 H N J = lHz) 

MCI -Gel ODS 15 cm (HIM© 40t 
Tir h= h V As : 5 0mM^i7y^=!7^7Ktt = 5 0 : 5 0 (0. 7ml 
/rsx in) 
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^ttj^ft UV 2 5 4 nm 

2 4tt6 0%7kilbthy 3. 3 1g^l^f;k5 6. 1 g £: & 

f b7t KD77V 1 0 5mlTtf^-e6 OtJf f#tfiLfc 0 fetftftTN 2- 
T-fe^/^^-7^> 3 0 g Irr b7t Ko77^1 5ml ^fi? £ *7S:?g$j3: 1 

fcfc*. 2 5%7K^b-7- h y !7AtK^T«pH = 7 KiSSE bfc„ ^StLTtKS 

biz om i TiiiHiu ^^(ommm^^x 2 5%^^ 

7K3 Om 1 -CjJ|g*U/t.#btbfe*«Ji«rJEE^I 5 0mmHg^*5tT*itfc. 
&^NaH&^^A^£#ilt^5fc£K Tir b 1^3 Oml v ^T7°^ is 

' /isft&m^rc r± v~hv ^m&mm (jE7j5mmH g ) t^^iia^ 3 

— Jr^y— 3 — (2—^^-/1^) 7°nt°ty^f/^^f^ 46. 3g (#6 
g9 2 °/ck UK^ 9 0 %) Sr^fCo 

2 4^CT?6 0%7K*-fb-t- h y !7A0. 2 54 gi»if;H. 95gi$r 
7f7tKn77^1. 5mlT*tfc^T^t> 3S»ft$*fc 0 &Mg (7 9°C) 
T% 2 . 5g^7f7tKD77yimlCtt^f: 
i£SR&l 5#*>ttT8rFL;fc 0 ^<^^1B#F^> RJ&a*fcTbfc 
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(##09 1) 

2 4 , Ct?6 0%**fttM)!>A0. 2 5 4 g^rh7tKn77yi. 5 m 

i THt&A,-e#m, aat$**i. se?sje ( 7 9°o -vsm^^i. 9 5 s t 
5t% j&mm*±mmmM 1 <b £ r> mw? u^h^v^^ -x&m 

Lfcir^^ RJfcl&mfe8 3%T'feofc 0 

(Sgjt#!|4) 3 -t^rV- 3 - ( 2 — ^oc=./u) ^^r^^^^-,v^7.=r )V 

fc&t&zcT-jl, 19 4. 7g (1. 65mo 1) }^ t e r t -7 b *r%<>*> V tf 
A 7 1 . 1 g (0 . 63mol)£r60~6 5°C^T^nb, 6 0~ 6 5°C^T 
lH^IKIttWM&x 2-7Wf*7xy5 0g (0! 4 0mol) ©I>/Vxyi 
8 0mlf^7 0~7 5tMTU 7 5 ~ 8 0 °C^T 2 B#f^# bfc D R 
J&m&^mz.?$m U 7K 7 2 5 g Sr^^T©^^^!^ O O m 1 -etttti U tSfP 
^4&7K-Ca^»3filU «JBE5Sg®U-C6 5. 2g03-^y-3- ( 2 
fc^V^^^yuo^TVi^^fc (HX^8 3%) 0 

N-y^vU- 3-^y- 3 - (2-^^-7^) 7*0^7 5 

##M 1 X^hfltl 3 -^-dfy— 3 - (2-^-^=71') 7°Pt°^ytxf^x 
^TVl' 5g (2 5. 2 5mmo 1) ©^^y-;l/2 Om l§It4 0%^f;U 
75y/^^/-;l/f^9. 8g (1 2 6. 2 6mmol) &Mx.X&mz.X 1 

^71^- 3 -^-^y- 3 - (2-^^-/V) 7P^7U'Oigl4. 6g£# 

fro 
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'H-NMR (CDC 1,) 5 2. 8 5, 2. 8 7 (s, 3H, ^f/V7; KS 
S*©IH45^tt^), 3. 9 0 (s s 2H) % 7. 15 (m N 1 Hh 7. 17 (d 
d, 1H, J = 4. 8Hz, 3, 8Hzh 7. 74 (dd, 1 H, J=4. 8H 
z, 1. 0Hz), 7. 83 (dd, 1 H, J = 3. 8Hz, 1. OHz) 

nmmi (S) -3-fc Kn^-3- (2-^=.=/V) ^ntf;*-^^ 

3 0 m 1 (D7 =7^ =t \C Y ]) =cf-}V7 % 1/ 2 . 34g (23. 1 1 mm o 1 ) #3 
£Xf&mN, N-^WM7-; K (^TDMFiilt) 3ml !r{i:M> 
ifcl^fc^Ttel^Ifel . Olg (21. 9 O mm o 1 ) *5 XTJMltM 4 T?#£>ft 

3 -t=5fy- 3 - ( 2 -f^-yu) t°tyixf /H77^ 4. 02 g 

(2 0. 2 8mmo 1 ) &;D|I;t % IliCRuC 1 (p -f* 5-0 [ (S, S) -N 
- p — b/Urc^^/P7^=/U— 1 , 2 — }Vzx-*f- UfitT 5: ^] (£(TR u C 

1 (p-cymene) (SS-TsDPEN) t B&-f ) 6. 6mg (0. 01m 
mo 1) 4rAD^. N 5 0t|CT4 2B$MHJ*W s bfc. ^TI-7k2ml^D 
X-> 1 0%tiSriiTpH2 i: LT^xf/VT'ttW U t&fP^&Tk, t&fn* 

f^7 7^-(IT»ilT3. 83g© (S) - 3 — fc Kn*S/- 3 - (2-^ 
x=;^) t°^~^^ai^7i/zc^7 i /^^#y u c (I|X^9 4%) 

U 9 7. 5°/oee c 

Chiralcel OD (^4^M±M) 3 5 °C 

n — : 2 — T'n^V — /W= 9 0 : 10 ( 1 m 1 /m i n) 

^ffi^ft UV 2 3 0 nm 

Hifc0!l2 (S) -3-tKn^-3- (2-^^=» 'T'n t 0 ^"^^^.^ 
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200mi©77^="iayiW^yi6. 71g (l6 5mmol) *3 
•tt/^MDMF 2 Om 1 ^tfc5i^, ^V^-e7K^T^^7. 20g (15 6mm 
ol) *5J:t>*MitM4-C#e)^Lfc3-^-^y-3- (2-^c~^) ^nt 0 ^-^ 
l^^^^A- 28. 57g(l44mmol) SrJn*.. ftf^iZlRu C 1 (p 
-cymene) (SS-TsDPEN) 45. 8m g (0. 07 2 mm o 1 ) & 
JJQ^ 5 0<CMT4 Of^W^bfc Kf£^> 7k^-R-7Kl 4m 1 *Mx.^ 1 0% 

^7K-CJig^?5fe^b. ^£^flEM£U ifflf LT2 6. 5 3 g <D (S) - 
3 - fc Kn^v-- 3 - (2-^-^=z/u) fty^x^x^f/l'^tfc (Ifc 
*9 2%) D 

£fc. ft^^f^ »jl t»Lt^L v 97. 5%eeT^ofc 0 
l«M 3 ^£^£>^fc?fe^£<|£& 3 - t Ka^>- 3 - ( 2 -=Pa^,u) 

(Filobasidium uniguttulatum) IFO0699 

tfc&tmu 2 8°c-c2 4mm&m.mzmmisti 0 mmmr&, mmm (imn 
/u) n'^-^m^^j^^^/un, mmmwmm^m 1 5142 7-^^ib«^ 

^•fe^^oT^b7t 0 WmW-*?^^— X 1 0 OmM, 3 -^-df-y- 3 - ( 2 
-^^^yl/) t 0 ^-^^^/^^^/^ 0. 2 4%NADH 0.0 1%, 

NADPH 0. Oil MJ^t^^77- 1 00mM(pH7. 5 ) 7> 
^MI2 0 0/;L(MU 3 0°CX°Mb 5£Ofr$itfc 0 1 8 B# 

p^m2-7°n^v-/i-8 ooa L^r^jpb, m^m^x^mm, ±m^-^/^ 

£HPLC^T##f bfc 0 HP LC^yAliCh i r a 1 p a k AD-RH(^ 
Um : 3 5 °C 
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: UV^tB^ (2 4 5 nm) 
^gf^:7 0% 10mM!JyiiiI(pH6. 0),' 3 0%.7tf=>^ 
: 1 m 1 / m i n 

B i e b e r b<Djofe (J. Organic. Chem., 6 2f, 2 6 -§\ 9 

0 6 1-9 0 6 41, 1 9 9 7f) £ 9 bfc 3 - t Kb 3^- 3 - (2- 

o^ftt££^i-5r i ^J; <9, (R) -fr(0ioWFl9. 3#) *5j;t>*(s) 

— W<0 3 — fc Kb df-ix— 3 — ;V) n \f^r^m.^"f-)Vz^^,v (m 
l<D{%Wf%miO. 5ft) <^t°-^^IWI^Lfc 0 S^^^Lfci: (S) 

- 3 - t KB^r-iy- 3 - (2-^^—/U) yv2\f^-^^^^/u^^y-/utmCW 

S) — 3 - t Kndf$/- 3 - (2— ^-^c^/P) fc'^^-g^o^/i^^-TvWi; #| 

^£tL3^« (02) ^NMRti <9«rL/c (0 3). 

1 H — NMR (CDC 1 3 ) 5 1. 27 (t, 3 KU J = 7 H z h 2. 86 (d, 

1 H, J = 2'Hz)\ 2. 87 (d. 1H, J=5HzK 4. 20 (q N 2H % 
' J = 7Hz) > 5. 38 (m, 1H). 6. 9 8 (m N 2H), 7. 2 6 (d, 1H, 

J = 5 H z ) 
m/ z : 2 0 0 

tfc, NMRSrfflV^iffMo she r ife (*««frfifefb*£16£te 51 # 462-470 

n\ 1993 m mi$mwn(s)fcx*hz> t&fevit. $i±k£v, -ties 

JfcKJ: "9 LTV^ 5 flbflttt (S) - 3 - fc Kb^v^- 3 - (2 -^^^yU) tf 

£$cbfc(S)- 3-fc Kndri/- 3- ( 2 /nt'tySxf^x^ 
7VK£>$ISte 729rag/U -O^^M^fi 9 9. 5 % e e Tfeo/tc 

^Oftil^Sm^^oV^Tl^a^^^fToTc^m^l ^^i" 0 (R) — 3 - t 
Kb^v^-3- (2-^31^71^) ^yK^f^x^f/HCoV^T'fex -tfB 
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At* L-\V /loti 








mm 










\/o e. e. ) 




Arthrobacter atrocyaneus JCM1329 


9.77 


4. 53 


R 


Candida albicans IF00759 


1580 


56. 2 


R 


Candida holmii IF01629 


1250 


55. 2 


R 


Candida parapsilosis CBS604 


2. 63 


>99. 8 


R 


Candida parapsilosis IF01396 


5.91 


79. 4 


R 


Candida vaccinii JCM9446 


2190 


39. 2 


R 


Candida valida IF010318 


406 


87. 2 


R 


Cryptococcus humicolus IF010250 


389 


58. 1 


R 


Kloeckera corticis IF00631 


446 


49.4 


R 


Kloeckera corticis IF01097 


40. 3 


5. 31 


R 


Kodamaea ohmeri IF00158 


839 


1. 10 


R 


Leucosporidium scottii IF01212 ; 


723 


20. 7 


R 


Metschnikowia bicuspidata var. 


1680 


42. 6 


R 


californica IF010787 








Metschnikowia krissii IF01677 


300 


22. 9 


R 


Metschnikowia pulcherrima IAM12196 


626 


44. 5 


R 


Metschnikowia pulcherrima IAM12197 


247 


59. 2 


R 


Metschnikowia pulcherrima IF00863 


393 


96. 6 


R 


Metschnikowia pulcherrima IFQ10796 


684 


64. 8 


R 


Metschnikowia pulcherrima IF01407 


833 


32.4 


R 


Metschnikowia pulcherrima IF01678 


1810 


46. 4 


R 


Paenibacillus alvei IF03343 


438 


>99. 8 


R 


Pichia angophorae IF010016 


781 


88. 5 


R 


Pichia bovis IF00872 


.922 


98. 6 


R 


Pichia cactophila JCM1830 


889 


48.7 


R 


Pichia charabardii IF01274 


259 


21. 2 


R 


Pichia fluxuum JCM3646 


323 


19.9 


R 


Pichia japonica IF010721 


1370 


51. 4 


R 


Pichia lynferdii IF010724 


1310 


73.4 


R 


Pichia manshurica IF00181 


628 


22. 2 


R 
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ft , *-» .i / 














(mg/L) 


(% e.e.) 




Pichia manshurica IF00864 


1110 


76. 5 


R 


Pichia raisumaiensis IF010221 


296 


1. 37 


R 


Pichia naganishii IF01670 


1120 " 


94. 5 


R 


Pichia nakasei JCM1699 


285 


42. 3 


R 


Pichia nakazawae var. akitaensis JCM10738 


96. 6 


12. 0 


R 


Pichia nakazawae var. nakazawae JCM7529 


402 


6. 48 


R 


Pichia philogaea JCM10739 


580 


50. 6 


R 


Pichia rhodanensis JCM3649 


72. 8 


78.9 


R 


ricnia siivicola JLMobZf 


33. 2 


71. 6 


R 


Pichia subpelliculosa IF00808 


352 


33.5 


R 


Pichia toletana IF01275 


188 


28.0 


R 


Pichia trehalophila JCM3651 


120 


41. 8 


R 


Pichia triangularis JCM2379 


192 


97. 7 


R 


Pichia veronae IF01667 


390 


14. 3 


R 


Saccharomycs exiguus IF01170 


■ 1930 


79. 2 


R 


Ambrosiozyma »arabrosiae IFO10835 


179 


87. 1 


S 


Ambrosiozyma cicatricosa JCM7598 


481 


75.0 


S 


Ambrosiozyma monospora IF01965 


318 


>99. 8 


S 


Ambrosiozyma monospora JCM7599 


492 


66. 5 


S 


Ambrosiozyma philentoma JCM7600 


193 


>99. 8 


S 


Ambroziozyma platypodis IF01471 


1330 


11.8 


s 


Brettanomyces anomalus IF00627 


344 


>99. 8 


s 


Brettanomyces bruxellensis IF00629 


739 


99. 3 


s 


Brettanomyces bruxellensis IF00797 


305 


98.9 


s 


Brettanomyces naardenensis IF01588 


2360 


92. 5 


s 


Brevibacterium sacchrolyticum ATCC14066 


1120 


>99. 8 


s 


Bullera pseudoalba JCM5290 


280 


>99. 8 


s 


Bullera unica JCM8932 


178 


>99. 8 


s 



64 



WO 03/078418 



PCT/JP03/03170 



i»l (Q<5#)- : . 





(me/] ) 


(tee) 




Candia lambica JCM9557 


50. 6 


>99. 8 


S 


Candida boidinii IF010035 


731 


96. 5 


S 


Candida boidinii IF010240 


1670 


65. 2 


s 


Candida boidinii IF010329 


1270 


90. 2 


s 


Candida boidinii IF010574 


1610 


74. 0 


s 


Candida cylindracea ATCC14830 


101 


86. 8 


s 


Candida deserticola IF010232 


276 


>99. 8 


s 


Candida famata ATCC20850 


26. 3 


77. 8 


s 


Candida famata IF00856 


73. 6 


>99. 8 


s 


Candida glabrata ATCC15126 


278 


39. 2 


s 


Candida glabrata IF00005 


2. 16 


2. 57 


s 


Candida glabrata IF00622 


560 


67. 2 


s 


Candida glaebosa IF01353 


152 


>99. 8 


s 


Candida globosa IF00953 


160 


>99. 8 


s 


Candida gropengiesseri IF00659 


131 


10. 5 


s 


Candida intermedia IF00761 


1020 


1. 11 


s 


Candida krusei IF00201 


496 


>99. 8 


s 


Candida krusei IF01162 


440 


>99. 8 


s 


Candida krusei IF01664 


258 


91. 3 


s 


Candida krusei JCM1608 


384 


>99. 8 


s 


Candida krusei JCM1609 


329 


>99. 8 


s 


Candida krusei JCM1712 


408 


>99. 8 


s 


Candida krusei JCM2284 


379 


>99. 8 


s 


Candida krusei JCM2341 


356 


>99. 8 


s 


Candida magnoliae IFO0705 


2070 


31. 4 


s 


Candida maitosa IF01977 


384 


70. 3 


s 


Candida melinii IF00747 


507 


84. 7 


s 


Candida melinii JCM2276 


57. 7 


28. 2 


s 


Candida molischiana IF010296 


61. 7 


86. 8 


s 



BNSDOCID: <WO_03078418A1_I_> 



65 



WO 03/078418 PCT/JP03/03170 



J2EJ VT\ 




/£fc naTi 




















(mg/L) 
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Candida 


norvegensis JCM2307 


349 


90. 7 


s 


Candida 


parapsilosis IF00585 


24. 8 


>99. 8 


s 


Candida 


pini IF01327 


370 - 


99. 2 


s 


Candida 


quercuum IF01576 


146 


>99. 8 


s 


Candida 


rugosa IF00591 


3. 27 


>99. 8 


s 


Candida 


sake IF00435 


484 


55. 3 


s 


Candida 


solani IF00762 


660 


91. 3 


s 


Candida 


tropicalis IF00006 


423 


89. 6 


s 


Candida 


tropicalis IF00199 


279 


91. 3 


s 


Candida 


tropicalis IF00618 


261 


95.3 


s 


Candida 


tropicalis IF01647 


62. 6 


70.3 


s 


Candida 


utilis IAM4961 


181 


94. 1 


s 


Candida 


utilis IFO0396 


238 


95. 1 


s 


Candida 


vartiovaarae JCM3759 


20. 4 


76. 3 


s 


Candida 


zeylanoides CBS6408 


111 


91.3 


s 


Candida 


zeylanoides IF010325 


162 


72.8 


s 


Candida 


zeylanoides JCM1627 


169 


62. 6 


s 


Citeromyces matritensis IF00651 


165 


94. 1 


s 


Citeromyces matritensis IF00954 


67. 3 


>99. 8 


s 


Corynebacterium acetoacidophilura ATCC13870 


1460 


>99.8 


s 


Corynebacterium ammoniagenes JCM1305 


1190 


>99. 8 


s 


Corynebacterium flavescens JCM1305 


889 


>99. 8 


s 


Corynebacterium glutamicum ATCC13032 


1260 


>99. 8 


s 


Corynebacterium glutamicum ATCC13826 


1350 


>99. 8 


s 


Corynebacterium glutamicum ATCC13869 


1060 


>99. 8 


s 


Corynebacterium variabile JCM2154 


637 


>99. 8 


s 


Cryptococcus aerius IF00377 


1210 


>99. 8 


s 


Cryptococcus aerius IF01322 


311 


>99. 8 


s 


Cryptococcus alubidus IF00378 


619 


99. 1 


s 
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Cryptococcus alubidus IF00612 


202 


98. 7 


S 


Cryptococcus cellulolyticus JCM9707 


175 • 


>99. 8 


S 


Cryptococcus curvatus IF01159 


115 


>99. 8 


s 


Cryptococcus heveanensis JCM3693 


374 


>99. 8 


s 


Cryptococcus laurentii DSM70766 


1020 


>99. 8 


s 


Cryptococcus laurentii IF01898 


2020 


99. 2 


s 


Cryptococcus laurentii var. laurentii CBS2174 


444 


98. 7 


s 


Cryptococcus laurentii var. laurentii CBS5297 


266 


>99. 8 


s 


Cryptococcus laurentii var. laurentii CBS5746 


228 


>99. 8 


s 


Cryptococcus laurentii var. laurentii CBS7140 


89. 4 


>99. 8 


s 


Cryptococcus luteolus IF00411 


311 


98. 4 


s 


Cryptococcus magnus' JCM9038 


693 


>99. 8 


s 


Cryptococcus t'erreus IF00727 


1930 


>99. 8 


s 


Cryptococcus terreus JCM8975 


537 


>99. 8 


s 


Cryptococcus yarrowii JCM8232 


61. 4 


>99. 8 


s 


Cystof ilobasidium bisporidii JCM9050 


77. 3 


>99. 8 


s 


Cystof ilobasidium capitatura JCM3793 


125 


>99. 8 


s 


Cystof ilobasidium inf irmorainiatum JCM3797 


220 


>99. 8 


s 


Cystof ilobasidium inf irmorainiatum JCM8159 


90. 7 


>99.8 


s 


Debaryomyces hansenii var. fabryi JCM1441 


186 


>99. 8 


s 


Debaryomyces hansenii var. fabryi JCM2104 


135 


>99. 8 


s 


Debaryomyces hansenii var. hansenii IF00032 


186 


>99. 8 


s 


Debaryomyces hansenii var. hansenii IF00034 


160 


>99. 8 


s 


Debaryomyces hansenii var. hansenii IF00060 


222 


>99. 8 


s 


Debaryomyces hansenii var. hansenii IF00855 


347 


91. 6 


s 


Debaryomyces hansenii var. hansenii JCM1521 


57.8 


>99. 8 


s 


Debaryomyces hansenii var. hansenii JCM2192 


46. 5 


>99. 8 


s 


Debaryomyces hansenii var. hansenii JCM2194 


71.3 


>99. 8 


s 


Debaryomyces hansenii var. hansenii JCM2196 


123 


94.6 


s 
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Debaryomyces maramus JCM1528 


85. 8 


>99. 8 


S 


Debaryorayces melissophilus JCM1707 


24. 2 


>99. 8 


s 


Debaryomyces polymorphus JCM3647 


88. 9 


8. 50 


s 


Debaryomyces pseudopolymorphus JCM3652 


131 


75. 7 


s 


Debaryomyces robertsiae IF01277 


180 


92. 0 


s 


Debaryomyces vanri jiae var, vanri jiae JCM3657 


295 


96. 4 


s 


Debaryomyces vanri jiae var. yarrowii JCM6190 


132 


39.4 


s 


Dekkera bruxellensis CBS2796 


562 


99. 2 


s 


Endomyces decipiens IF00102 


347 


96.9 


s 


Exophiala dermatitidis IF06421 


119 


77. 0 


s 


Exophiala dermatitidis IF08193 


169 


55. 5 


s 


Fellomyces fuzhouensis IF010374 


36. 3 


>99. 8 


s 


Filobasidium capsuligenum IF01119 


88. 3 


83. 6 


s 


Filobasidium capsuligenum IF01185 


1040 


99. 5 


s 


Filobasidium elegans IF010881 


672 


98. 5 


s 


Filobasidium floriforme IF010886 


804 


97.8 


s 


Filobasidium floriforme IF01603 


702 


98.5 


s 


Filobasidium globisporum IF010887 


627 


97.9 


s 


Filobasidium uniguttulatum IF00699 


729 


99.5 


s 


Hanseniaspora guilliermondii IF01411 


26. 7 


83. 5 


s 


Hanseniaspora uvarum IF01755 


20. 1 


52.8 


s 


Holtermannia corniformis JCM1743 


725 


>99. 8 


s 


Issatchenkia orientalis IF01279 


410 


98.6 


s 


Issatchenkia scutulata var. exigua JCM1829 


210 


>99. 8 


s 


Issatchenkia scutulata var, scutulata JCM1828 


132 


>99.8 


s 


Issatchenkia terricola IF00933 


249 


>99. 8 


s 


Issatchenkia terricola IF01907 


466 


>99. 8 


s 


Kloeckera apiculata IF00865 


10.6 


41.9 


s 


Kloeckera japonica IF00151 


59.6 


91. 2 


s 
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Kluyveromyces lactis var. lactis IF01267 


878 


77. 0 


s 


Kluyveromyces marxianus CBS834 


611 


94. 1 


s 


Kluyveromyces thermotolerans IF00662 


3120 


2. 94 


s 


Kluyveromyces thermotolerans IF01050 


1240 


98. 2 


s 


Kluyveromyces thermotolerans IF01674 


2320 


40. 5 


s 


Kluyveromyces thermotolerans IF01779 


1560 


86. 7 


s 


Kluyveromyces thermotoleralns IF01780 


1690 


94. 6 


s 


Kluyveromyces thermotolerans IF01985 


2040 


15. 3 


s 


Komagataella pastor is ATCC28485 


221 


85.5 


s 


Komagataella pastoris IF00948 


111 


58.9 


s 


Komagataella pastoris IF01013 


454 


65. 3 


s 


Lipomyces tetrasporus IF010391 . 


47. 5 


89.0 


s 


Lodderomyces elongisporus IF01676 


32. 3 


64. 9 


s 


Metschnikowia agaves IF010860 


331 


97. 6 


s 


Metschnikowia australis IF010783 


301 


94.9 


s 


Metschnikowia bicuspidata var. 


1200 


15. 8 


s 


bicuspidata IF01408 








Metschnikowia bicuspidata var. chathamia IF010785 


888 


4. 66 


s 


Metschnikowia gruessii IF010788 


672 


31. 0 


s 


Metschnikowia hawaiiensis IF010791 


175 


96. 7 


s 


Metschnikowia lunata IF01605 


1020 


92. 5 


s 


Metschnikowia reukaufii IF010798 


84.6 


35. 1 


s 


Metschnikowia reukaufii IF01679 


87. 0 


44.0 


s 


Metschnikowia reukaufii JCM2279 


1370 


54.9 


s 


Metschnikowia sp. IF01406 


142 


75. 2 


s 


Metschnikowia zobellii IF010800 


1030 


33.8 


s 


Metschnikowia zobellii IF01680 


2070 


19. 0 


s 


Ogataea minuta var. minuta IF00975 


654 


41. 2 


s 


Ogataea minuta var. nonfermentans IF01473 


267 


81. 1 


s 


Ogataea polymorpha IF01475 


359 


83. 7 


s 
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Pichia 


amylophila JCM1702 


62. 0 


52. 7 


S 


Pichia 


anoraala IF00118 


419 


11. 8 


s 


Pichia 


augusta ATCC26012 


373 


66.. 0 


s 


Pichia 


barkeri IF010714 


636 


>99. 8 


s 


Pichia 


besseyi JCM1706 


455 


>99. 8 


s 


Pichia 


bimundalis JCM3591 


62. 4 


2. 71 


s 


Pichia 


bispora JCM3590 


8. 65 


9. 57 


s 


Pichia 


canadensis JCM3597 


183 


52. 1 


s 


Pichia 


castillae JCM10733 


412 


>99. 8 


s 


Pichia 


delftensis IFO10715 


591 


88. 8 


s 


Pichia 


deserticola IF010716 


950 


>99. 8 


s 


Pichia 


dryadoides IF01820 


441 


98. 7 


s 


Pichia 


euphorbiiphila IF010717 


572 


75. 1 


s 


Pichia 


fabianii JCM3601 


123 


93. 9 


s 


Pichia 


fermentans JCM2189 


100 


>99. 8 


s 


Pichia 


hampshirensis IF010719 


332 


>99. 8 


s 


Pichia 


heedii JCM1833 


30. 9 


>99. 8 


s 


ricnia 


neitnil IrUlbob 


39. 5 


>99. 8 


s 


Pichia 


inositovora JCM10736 


92. 8 


90. 0 


s 


Pichia 


jadinii JCM3617 


91. 8 


>99. 8 


s 


Pichia 


kluyveri var. cephalocereana IF010722 


526 


>99. 8 


s 


Pichia 


kluyveri var. eremophila IF010723 


286 


>99. 8 


s 


Pichia 


kluyveri var, kluyveri IF01165 


282 


98. 4 


s 


Pichia 


media JCM10737 


40.6 


60. 3 


s 


Pichia 


methanolica ATCC58403 


431 


67. 4 


s 


Pichia 


methyl ivora IF010705 


55.6 


79. 7 


s 


Pichia 


mexicana JCM1835 


272 


97. 6 


s 


Pichia 


meyerae IF010727 


337 


94. 8 


s 


Pichia 


mississippiensis JCM1703 


75. 3 


>99. 8 


s 
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Pichia norvegensis IF01694 




cn 

?li o 


O 


Pichia onychis IF01682 


1/17 
14 / * 


O^. 1 


C 
o 


Pichia petersonn IF01372 


yllQ C 


Q7 1 


C 
o 


Pichia pijperi IF01290 


oUU 




C 


Pichia populi IF010729 


1 O /I 

lo4 


ol. 1 


Q 
O 


Pichia pseudocactophila IFO10730 


AA7 

yy / 


no a 


Q 
O 


Pichia quercuum JCM3659 


©y. Z 




C 
O 


Pichia rabaulensis IF01643 


IOC 

lob 


QQ Q 

oo. y 


C 
O 


Pichia salicaria JCM3653 


65. 5 


n i c 

yi. b 


o 


Pichia scolyti JCM3654 


lb. o 


\QQ Q 


c 
o 


Pichia segobiensis JCM10740 


i a c 
105 


yu. 4 


c 
o 


Pichia spartinae JCM10741 


i no 

lyy 


\QQ Q 

/yy. o 


Q 
O 


Pichia strasburgensis JCM3660 


O A A 

Z4U 


\QQ Q 

/yy. o 


Q 
O 


Pichia sydowiorum JCM9455 


1 AT 

197 


bo. o 


c 

O 


Pichia tannicola JCM8120 


OA /I 

804 


. OA A 

oU. 4 


Q 
O 


Pichia wickei;hamii IF01278 


ob / 


/y. 4 


Q 
O 


Rhodotorula aurantiaca IF00754 


1 /I o 

14Z 


yo. o 


Q 
O 


Rhodotorula fragaria JCM3930 


4o. y 


\QQ Q 

/yy. o 


Q 
O 


Rhodotorula glutinis var. dairenensis IF00415 


38. 2 


>99. 8 


S 


Rhodotorula graminis JCM3775 


27.4 


>99. 8 


S 


Rhodotorula hordea JCM3932 


154 


87. 8 


s 


Rhodotorula hylophila JCM1805 


223 


95. 0 


s 


Rhodotorula ingeniosa JCM9031 


257 


>99. 8 


s 


Rhodotorula javanica JCM9032 


149 


>99. 8 


s 


Rhodotorula minuta IF00387 


1380 


99. 5 


s 


Rhodotorula minuta IF00715 


458 


>99. 8 


s 


Rhodotorula minuta IF00920 


1040 


97. 5 


s 


Rhodotorula minuta JCM3776 


77. 4 


>99. 8 


s 


Rhodotorula mucilaginosa IF00870 


327 


>99. 8 


s 
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Rhodotorula muscorum JCM1697 


126 




>99. 8 


S 


Rhodotorula philyla JCM3933 


471 




91. 0 


S 


Rhodotorula pustula JCM3934 


39. 


5 


>99. 8 


s 


Saccharomyces cerevisiae IF00305 


185 




84. 7 


s 


Saccharomyces cerevisiae IF00565 


996 




.80.0 


s 


Saccharomyces cerevisiae JCM1818 


450 




86.6 


s 


Saccharoraycodes ludwigii IF00798 


588 




74.3 


s 


Saccharomycopsis fibuligera IF00105 


885 




71. 5 


s 


Saccharomycopsis fibuligera IF01744 


2300 




99.8 


s 


Saccharomycopsis malanga IF01710 


287 




95.0 


s 


Saccharomycopsis schoenii IF01579 


697 




>99. 8 


s 


Saccharomycopsis synnaedendra IFO'1604 


253 




>99. 8 


s 


Saitoella complicata IAM12963 


61. 


4 


>99. 8 


s 


Schizoblastosporion chiloense IF010841 


348 




54. 3 


s 


Schizosaccharomyces japonicus. JCM8263 


323 




95. 1 


s 


Schizosaccharomyces octosporus IF010373 


121 




>99. 8 


s 


Schizosaccharomyces pombe IF01628 


425 




96.4 


s 


Schizosaccharoraycs pombe IF00344 


639 




99. 2 


s 


Sirobasidium magnum JCM6876 


207 




>99. 8 


s 


Sporidiobolus johnsonii IF06903 


738 




97. 2 


s 


Sterigmatomyces halophilus IF01488 


506 




>99. 8 


s 


Sterigmatosporidium polymorphum JCM6902 


10. 


8 


>99. 8 


s 


Torulaspora delbrueckii CBS1146 


561 




52. 5 . 


s 


Tremella aurantia JCM11327 


436 




98.4 


s 


Tremella encephala JCM11329 


97. 


7 


>99. 8 


s 


Tremella foliacea JCM11330 


427 




86.4 


s 


Trichosporon domesticum JCM9580 


414 




>99. 8 


s 


Trichosporon laibachii JCM9934 


511 




>99. 8 


s 


Trichosporon montevideense JCM9937 


562 




>99. 8 


s 
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Trichosporon mucoides JCM9939 


178 


>99. 8 


S 


Trichosporon sp. IF0116 




208 -• 


83. 9 


S 


Trichosporonoides megachiliensis CBS567. 85 


1090 


92. 9 


S 


Trichosporonoides oedocephalis CBS568. 85 


1060 


89.6 


s 


Trigonopsis 


; variabilis CBS1040 


37. 8 


70. 2 


s 


Trigonopsis 


; variabilis CBS4069 


120 


88. 4 


s 


Trigonopsis 


; variabillis 


IF00671 


6. 75 


>99. 8 


s 


Waltomyces 


lipofer IF01288 


188 


71. 4 


s 


Wickerhamiella domercqiae IF01857 


9. 59 


>99. 8 


s 


Williopsis 


californica JCM3600 


91. 6 


>99. 8 


s 


Williopsis 


californica JCM3605 


70. 9 


>99. 8 


s 


Williopsis 


mucosa JCM6809 


100 


97. 5 


s 


Williopsis 


saturnus var. 


mrakii JCM3614 


329 


96. 1 


s 


Williopsis 


saturnus var. 


sargentensis IF01826, 


319 


99. 1 


s 


Williopsis 


saturnus var. 


saturnus IF010697 


326 


97.9 


s 


Williopsis 


saturnus var. 


saturnus JCM1826 


339 


98. 0 


s 


Williopsis 


saturnus var. 


saturnus JCM3594 


150 


97. 6 


s 


Williopsis 


saturnus var. 


saturnus JCM3595 


131 


96. 2 


s 


Williopsis 


saturnus var. 


saturnus JCM3596 


68. 0 


67. 0 


s 


Williopsis 


saturnus var. 


saturnus JCM3623 


182 


98. 6 


s 


Williopsis 


saturnus var. 


saturnus JCM3624 


206 


98. 4 


s 


Williopsis 


saturnus var. 


saturnus JCM9398 


644 


98. 1 


s 


Williopsis 


saturnus var. 


suaveolens IF010698 


153 


97. 7 


s 


Williopsis 


saturnus var. 


subsuff iciens JCM3625 


489 


91. 1 


s 


Williopsis 


saturnus var. 


subsuff iciens JCM3626 


363 


91. 4 


s 


Yamadazyma 


farinosa IF00193 


25. 3 


24. 6 


s 


Yamadazyma 


farinosa IF010061 


82. 1 


60. 0 


s 


Yamadazyma 


haplophila IF00947 


573 


94. 8 


s 


Yarrowia lipolytica ATCC8661 


52. 8 


>99. 8 


s 
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Yarrowia lipolytics 


IF01209 


87. 5 


>99. 8 S 


Yarrowia lipolytica 


IF01548 


41.2 


94. 9 S 



:Jfe0!l4 (3S) -3 — t Fo^^-N- t^/V— 3- (2-^*ac=7l^) ^ 



1 L <Z) 7 7 ^ n iu^l«»J 3 (^^-et P> tlfc (3S) -3-fc Kn^i/-3- 

t°^^^^^-^zc^^-^ 5 o g m& 9 5%) *3,ktJU 0% 

SU, #Cfc:*EETT*flMBU 4 5. 9 6 g©ft (3S) -3-tKn^>-N 
-^^/l— 3- (2-^~A0 /nt'tyT^Wi^lfc OK $5 9 3 %, 
MS 8 9%) 0 m<DH9. 1 6 g £ h;Vxy/^^y^vj|^|| tT ^ 
tUSrfTV^ 6. 6 9g©|S8(3S). - 3 - fc K cz =^-N - 3 - (2 

-^-^-/^) /pftyr? K«r#fc (mm 9 9%)o 

MCI -Gel ODS 15cm (Hlf^tt) 40*0 
Ti? h= hV/ls: 5 0 mMSSry*= £ AtK^^= 5 0:5 0 (0. 4 ml 
/ m i n ) 

^ffl^S UV 2 3 0 nm 

U 9 9. 9%e e T?fcofc 0 

Chiral CD-Ph (f4t|tl) 3 0 °C 

Ti? h~ h y ^ : 0. 1M N a C 1 0 4 tK^= 2 0:8 0 (0. 3ml /m 
in) 

tfettlftS UV 2 3 0 nm 
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-3- fc^^^^vt^^TVVSrT 5; KftLt#fe^5 5 

&U**t lsX±m$ki*X*ftffi U #b*lfc20©^^ (i4(Z)^F!2 8^ 
*5£l*3 2#tf>tf-*) ©Ifc3ttt*dfft5r fcteJ:*>, (R) -ft (04©ft«f 
B$|ffl3 2#) jo ctTJ« (S) -fls©3-tKn^^-N-^f^-3- (2-^^ 
^) ynt'tyTU 4 (|4©§M 2 8#) ©f- * Srl^Lfc *^Jfe 
m^-vnhtift^^m^ftt^^ (3 S) -3-fc Kndr->-N-p<^-^- 
3- (2-^=/^) ^ot^y7 5 Ki:I^D^ffi0#ra^fc o -^^^CTV^§r 

^-3- (2-^-^^/w) T'abftyr? K^?ife5i»*fUfc (0 6), 

'H-NMR (CDC 1 3 ) 62. 67 (d. 2 H. J=6Hz) > 2. 82, 2. 
8 3 (s s 3H, ^f/V7? KS&*£>II]$SMtt#k 4. 4 0 (br N 1H), 
5. 36 (t, 1H, J=6Hzk 5. 7 5- 5. 9 0 (br, 1 H) N 6. 9 
2-6. 9 8 (m N 1H) N 7. 2 2- 7. 2 6 (m. 2 H) 

^li5 (3S) -3-t Fndf-^-N-^f/y-3- ( 2 -f 

10ml©77^3(^y^Wtyi. lOg (10. 9mmol) *3 <fc 
MDMF 0 . 2 m 1 Srtt&^K ^CV^"C3k^Tfc^ift'0 . 5 0g (10. 9 m 
mo 1 ) *5 J;tJ«R uCl(p-cymene) (SS-TsDPEN) 7mg (0. 
Olmmol) Srinfc* ttffttC&l&ftl 5 T?#b*LfcN--* 3 -*-*y- 3 

- ( 2 — ^rcz=./u) y°n tf^-i/T ^ K 0. 20g(l. 09 mmo 1 ) ^rStlX. 
~C N 4 0°CKT 1 0B#r B W#bfc o SJS^s 5%tt^MTpHltUTil 
xf^ftlflUs ^fP^7KT-?fe#^. i§jfc*r»ff»*SU 
Pvh^7-f^"Cftfi!UT0. 16gO (3S) -3~t Kn^v'-N-^ 
^-3- (2-^-/1/) ^D^y7^ K£#fc 0%)„ 
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*^ ft^m,mfcs ±&mmM4h:mm<Djjmz£*)&:m\^ 97. o% ee 

(3S) -3-tKn^-N-^f;v-3- ( 2 -=^^=.;v) 

^ n-v b**jK&frfc>&V^^t4||;!i0g l fcJgCT#e>*W!:3Bl (3S) -3-t 
Kddr->-3- (2— f-J^/lO ^ot't^xf/i/x^f/i/ 2 4. 2g (ijsfe 
t97. 7Jtfi°/cK 9 7. 5%ee) ^/-/M 8m 1 ^frU^ 

#bfc c ^tiffTl^tfe^ 5 7 g ttt'Iif , b;ny2 2 0mlSrJPx. 
T^/ETs rtfi7 0°C}ctrttft^rl 9 7 g fc: £ -c«JJt L £■„ ^iOMSr2 

^$^:T, 19..5gO (3S) - 3 — t Kn^V-N-^^yk- 3 - ( 2 - ^ 

i£fc, yt^m&fcs mm&u tmm^m^x vikmv, ioo%ee-c*fco 

5 0 0ml©77^3|CHS^6T#e>ilfc (3S) -3-t Kp^'^-N- 
tf-A'—a— (2-<?-^~jU) /aftyT^ K 13g (100 %ee) *3«fc 
t> 5 h/ny6 5mHrit^, f*JM 4 5 ~ 6 0 "C^T, 4 9%tliUcR e d 
-Al h/Vxy^t6 0. 8g£r$&TLfc 0 £ bfcrtl5 0 — 5 5 t C(31T4B#!^ 
lRliftiC-Cffift^|j[7K6 3 m 1 St^T^s ^f&Wo h Ofii&£) ttl 
iiU If?rMtTf«lSI:6 2. 5 g *"C«JE«#g L7c 0 ^l^ffliit?: 
fflHcU ttttSr3 6 g*t?«JEE*3ieb^:t>05S:2 0 0 C^*P L ^ 
n-^y7 0mlS:MT5tlCT0. 5 ttH0Stj$3U 3§i®> 
&&XfVJ y^v^JV^T/V-zmfrV^ ME$&J|L-C, 8. 4g(D (3S) - 
3 ^vi'T -(2 -^3c=./u)- l -/p^V — ^3r#fc(ll«7 0 %)„ 
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i o o%-efeofco 

L-^7A C^MJ'^* 1 ) 4 0°C 

Tti^MJ^: 5 OmM^Ty^^^M^^S 0 : 70 (0. 6ml 
/■ax i n) 

tfeffliftS U V 2 3 0 nm 

1 0 0% e e -CfcofCo 
Chiral CD-Ph (M£^*±®D 3 5 °C 

T-fe 0. 1 M NaCl 0 4 7R^^= 4 0:6 0 (0 . 5ml /m 

in). 

^W^S UV 2 3 0 nm 
1 H — NMR (CD C 1 3 , 4 0 OMH z ) 61. 93 (m, 2H), 2. 44 (s, 

i 

3H), 2. 80 (m, 2H), 5. 15 ( t d , 1 H, J = 3Hz, 8Hz), 6. 
95 (m, 2H), 7. 21 (d, 1H, J = 6. 2Hz) 

2 0 0ml©t^a77^3|:iiaT' (3S) - 3-t Kn^-N-^f ;P 
-3- (2-fx=;u) 7°nt^y7U' (3fcfltS>9 9. 5%ee) 5. 0 
0 g&J^h/l^^ 2 6m 1 ZttihAstio 75wt%tMJ!?A^ (2-*> 
dri/rch^v') 7^^!)Aa^ K7-f K©h/^Vftl 8. 3g§rh/^^ 
t*tl?U-C5 0wt%ilfct^^ SMt5 0°Ct'l O^MTITU 2 
fl#|SHJfc#bfco RJS&&£i&£^##L;/fc©*>. l l %tKM^ h V !7AtK^& 
3 0ml»U WmJ1^7kJi^^llUfc 0 7kJl£r 1 0m 1 <D b;Uxyt*2S 
tttfcSLfc^ :fr}HJg&— O^lic i: ^rtL- ( + ) -S^4 0 4mgfci 
Xft&m±iM.fc 1 0 m 1 &mJPU 2 O^^Lfc ^$[£r#?&iK ^SJS & 
lib Hfe©»Wf4. 2 7g£#fc 0 ro»I(^IH57^^^ 
I C P-AESmia <9liJ^Lfcii: 5 p p mJ^TTSbofc 0 
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#U£Cfc«*t&l«&tt«, f^xy4ml«^EETT«l> (IS) 
- 3 -^.f/V7$ 7 - 1 - ( 2-^^-/1^) - l _-7°n^V— /H . 8 8 g (I& 
^4 1%) &#fc 0 

110 0%, ^MS>9 9. 5%eeT'fcofc 0 

7;^;-!)^fi^2 3 0 ppmtfe5 (IS) - 3 - * fvV-T % S — 1 - 
(2-^^-710 - 1 -^d/nV— (ft¥m&> 9 9. 5%ee) (Dgfcjf-fe^ 
|10 0mg^3ml«$f, ^^tL- ( + ) -jg^^ 1 8 m g &jJU x. 

mux-ffiwistz. Rrnm^ 2 5 %7kmit-r h v ^^mm^m^^umit-r h v 

V^Mtl, h;uxyi Oml t2Sttttitfc 0 f^S?:IiL, 97mg^ 
fi&MMi (3fe^>9 9. 5%ee) ^H|lRLfc 0 r^||^Jtl^7;K 
-t>A(Dft5:^JfeM8 tmm^m^^t ££ N 5 p pm£AT-T?fco;fc 0 

7/V^t)^W2 3 0ppmt^§ (IS) - 3 -p< ^VWT5: / - 1 - 
(2-^-^c^^) -i-^n^V— /V (3fe^MS>9 9. 5%ee) 

b y ^j^-7km^) 2 2 m g sr^p^^M-e^# ufc a sjsaetz: 2 5 %tK^^- h y 

I>A7K^M*5<kt>m-fk^- M)!>A^0is hAo^l Om 1 -e2Sttffibfc 0 
^tKS&WEU 9 8 m g (DmM&MMi (^1S>9 9. 5%ee) £H]I|XL 

5 p pm^T"C$>o7t 0 
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mmm9 (^^m^mTtm^m^tnr $ k^31tc) 

^n^Zttttfr-t*??*^^, (3S)-3-t Kn^V-N-^f^- 3 - 
y>n fty7^ K (7fc^3«> 9 9. 5%e e> 1. 5 0g, 
8. lmmo 1 K 9 7 "J" b !> *A (0. 7 3 5 g, 19. 4m 

mo 1). f F7kKP77V (9. 9ml) £-£t&3^ li£(^3 !7^f (2. 0 
6 g , 8.1 mm o 1 ) <DT h7tKP77^ (5. 1ml) *§i£5r 2 0#7> 
itT^>o< OtlTU iT^Tts ^f»g*^&4B#Kfrofc 0 Rf&IITi, K 
JfciRSrSkJftU Z-Zf*/^ (7. 5 m 1), 1 NTKBkffc**- K!) »> AzM&i£ ( 3 0 
m 1 ) £*P;t N F*3?&6 4°C-^\ 2 0 ftfiat&&\zM1fcffl 7 £ o 

— jcT5>«fSrfro^3it*. mn<Dmtmt9 9%. iMt-fc^d 

S) - 3-^W57-l- (<2.^=f-OL-;V) — 1 -T'n/V — )V(OW^\t 9 
1 % (3fc^*6^> 9 9 . 5 % e e ) T?*>o 7c„ 

i 

2La/l^<y|Cl. 0 3MOBH,fb7t Ko77^ftSr3 1 6. 2mL 
(gfC^ffiH^fl:) ^mSnb7K^Ufc 0 (3S) - 3- tKn^-N- 

^/P- 3 - ( 2 :7°n t°^-^T ^ K 3 1 . 4 4 g (#6& 9 5.9 %. 

>9 9. 9%ee) ^7 h7t Kn77^ 2 3 5. 8mL«^^ W2 

Mlrtt, 7K6 2 8. 8mL^rt£l 5t{^Tt^5J:5 ^o< 9 jgTLfco 
^(Dm<Dfci&Wi.<Dv> H|4 9T'fcofc 0 £ b fcU&fcftT\ Wife 9 . 8 1 g =^7k^T^ 

1 5^IJiff#tT^b, iiJ^fiR4*Srl^*-t-Sfe«)^P HSr 2 5 %N a OH 
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<&<DX% mft, PH6. 5-9, UtL<l4pH7~8. 5©fSW:lllt 

$ b^ttffi^OTK®^ 2 8 yoTy^^TTk^Pitp H 1 1 gstiltx^ 
p 3 ^- c ^. 7U ^ ffiv ^ T g^^^^ |± j b ^ tilt (IS) -3-^^ 

7VT%/-1- (2-?-^=./V) - 1 - /n/V-;V (> 9 9 . 9% e e) ^1 
7. 4g#fc„ 

1 H-NMR (CDC 1 3 , 40 OMH z) 51. 93 (m, 2H), 2. 4 4 ( s , 
3H), 2. 80 (m, 2 H) , 5. 15 (td, 1H, J = 3Hz, 8Hz), 6.' 
95 (m, 2H), 7. 21 (d, 1H, J = 6. 2Hz) 

#%#|J 2 

(1 S) - 3 -^^T^y - l-(2-fx-;l/)r-i -^p/n7-/K9 7% 
e e) 0. 0 5g $r 2 0 3 5 %M^flifcr b 7 t Kd 7 7 ^ 1 m 1^ 
fi?£it(^l*J<Dp H = &) 1), 3 0^f#f5i N ^|tS^7 5%e eTfcofc„ 

3 

(IS) - 3 f/l/7 ^ / - 1 - (2-^-^^/W -1— ^°P^VWI/ (9 
7%ee) 0. 0 5 g £ 2 0 °CX»mM*M Z-tcT b^t Ka77yiml 
Jf(»pH=H3),4 8B#^^i-S i:,7fe^«^9 5%e eT'fcofc. 

###J 4 

(IS) - 3 -*^JUT 5 y - 1 - ( 2 -^^c^/U) -x-^d^v— /U- (9 
6. 6%ee) 0. 0 5 g ^ 2 Ottp H= 4. 0 (DWmW.^M^.tz.'r h 7 t K 

n^^^im n::^?$^ N 4 smmmw-tzt^ ^nm^9 6. 6% ee -e 

80 



BNSDOCID: <WO_03078418A1_I_> 



WO 03/078418 



PCT/JP03/03170 



2 0 0 2^3^19 0 tti«©0*#fFl±JM (4#Ht2 002-0 76168), 
2 0 0 2^4^300 WI© 0 ##fFtfciflS! (#SS 2002-129140), 
20 0 2^51160 ttim<D 0 ;£#fFffilt (4ffl 2002-141145). 
2002^8^50 taS^'B^fFtbJS («FIS2 002-227401), 
2OO2^8^5 0WR©B*ft9 l l : HlB (#12 0 0 2-2 2 7 4 0 2), 
2002^8^60 £HIS<£ 0 (#!C 2002-228495), 

2002^9^130 mm<D 0 ^MWfflK (WSI 2002-267617), 

2002^10^310 mmo 0 ##rFffi!t (#m 2002-317857). 
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B * c ft 1 

1. TIB— (i) 




a^S'Sfc^ WnttO~3 0>S«&^„)T?S£:h,5 3 -fc Kn^V- 3 - (2 
2. TIB— ^ (!') 




(2) 




R 6 &-t>*R 7 ^ ^fr-efrufi&scL-c. 7K^m^> r^^/H, r^s, 
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(i/yw^/^^^S^U R 8 #.t>*R 9 te N zti^tim&vx.. 
#LT^Tt>«fcV^WJ£&£S*&&^iV R 8 £R 9 te£:v^*iir^LSt& 

3. TfB-Jt« (3) 





%;Uy<.^j /H, ftTv'/H^ ^^/W^-iVl^ T/V^r/V^^^^/l'iX 
(iJU-z^/^^/^S^L, R 8 S.t5R 9 fi, ^^flliSlT, M^KSr^T 

^LTV^t>ckV^Wamf5t^£^i- D -wT% R 8 iR 9 te£V^^Ut>Sr 

83 



BNSDOCID: <WO__03078418A1 J_> 



WO 03/078418 



... *■ 

PCT/JP03/03170 



R 1 R 1 ' N H (R 1 S.tFR 1 ' «BulBi:I^a-efe-5„) fi§n57^ii:Kf£; 
4. ^IB&W, TIB-Jtt^: (2') 

R 8 R 9 

*) <^ (2') 

R 10 O 2 SHN NHR 7 ' 

(5£tK R 7 ' ft, 7K*M^X«^^mi~4 0T7Udr/^^^b N R 10 te N fi 
6. ^F*«jKC*STia— (4) 




(4) 



(itf, R\ R\ R 8 &t>*R 9 fi. fi&IB^I^a-efe«9, YttTtefcJDSC^Xtt^n^ 
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n v^if T (Ambroziozyma)Ms T/V^ n $ — (Arthrobacter) Ms ~? ^ V $ 
J irT. (Brettanomyces)Ms i/Vlf^^fU !7 A (Brevibacterium) J| N ZfUv 

(Bullera) Ms ^r^r >'T f H' ^ (Candida) Ms v"7 n ~*<4 i? (Citerotnyces) I, 
y ^'^-Pt- ]) l7 A (Corynebacterium) Ms ^ U 7* b = y % ?^ (Cryptococcus) Ms > 
7 f> -7 4 P V W »7 ^ ( Cystofilobasidium) Ms x^y^^^-fc^ 

(Debaryomyces) Ms 7 s y ^ 7 (Dekkera) I N ;c >- K"Vf i? ^ (Endomyces) 1 N ^ 
^y7-f77 (Exophiala) Ms 7xPV-ft7 (Fellomyces) Ms ~7 4 Xi s^*/=f 
-f V~ J* (Filobasidium)Ms ^^*fe = T^aK9 (Hanseniaspora) Ms tfs ^ = T 

(Holtermannia) Ms i^^j: >-^fT (Issatchenkia) Ms ^ 0x^-7 (Kloeckera) 
Ms ^ y -^n-^ (Kluyveromyces)Ms (Kodamaea) Ms zzTjf-? 

^7 (Koraagataella) Ms P-f 3^#!)7'f (Leucosporidium) Ms P 

i? ;* (Lipomyces) M s PTP^^i?^ (Lodderomyces) Ms ^^^3^7 
(Metschnikowia)Ms ^ (Ogataea) Ms s*x.~s<f'A'X (Paenibacillus) 

Ms t°^7 (Pichia) Ms o K (Rhodotorula) Ms ^y^n-v^-fc;* 

(Saccharomyces) Ms "7" 7 # n *V't' =" Zfi/7* (Saccharomycopsis) Ms f h^7 
(Saitoella)Ms IsV-^r y 7J n -feT. (Shizosaccharorayces)Ms t^t 3 ^i^T^-T 17 
A (Sirobasidium) Ms * *K y *f 4 ^-7^7 7, (Sporidiobolus)M> V h"^r 
-f i? 7. ( Sterigraatomyces ) Ms ^ T V y* Y X *K V V s A «7 

(Sterigmatosporidiura) JRs h 7 7*. 3j<? 7 (Torulaspora) Ms h 7 (Tremella) 
Ms b y =1 7. tf? n ^ (Trichosporon) Ms M ; ^7^ 

(Trichosporonoides) Ms h V =*" / zfZ/7» (Trigonopsis) Ms V ?V h **? 4 ^ P< 
(Waltomyces) Ms t? 4 7~ 7 5 ^ 7 ( Wickerhamiella) Ms 17 -f y ^" 7" f * M 

(Willi ops is). Jrvjfi?-*- (Yamadazyraa) JR&UHr n >7 T (Yarrowia) M^ b & 
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us*? # — (Arthrobacter) i, ^rt^f>^ (Candida) Ms ^D/Fny^^ 
(Cryptococcus)Ms 0. us.fr? (Kloeckela) Ms (Kodaraaea) Ms n 

^=i^7Ky-r-rt>A (Leucosporidium) Ms ^ ^ — = !> T (Metschnikowia) Ms 
^^^^^•/p^ (Paenibacillus)Ms t° T (Pichia) HtFf y % u i? .X 
(Saccharomyces)M 5 S£«fc "9 Sfitb 3 § £ i: £: #t§fc£ -T^ff^ 

^ni^^-if^^(Ambroziozyraa)Ms ZfU y & S ^7 (Brettanomyces) Ms ^ ^ 
fcV<? ^ ^ y ^7 A (Brevibacterium) Ms ^ 1/ 7 (Bullera) ^ (Candida) 

i N ^fn-7^ ir>s (Citeromyces)Ms = U ^'^7 U !7 A (Corynebacterium) Ms 
^ P 7* h a y*^ (Cryptococcus) Ms v" ^ h 7 n f ^ 

(Cystofilobasidium) Ms V t"?^ -fe (Debaryomyces) S N 7-7^-7 

(Dekkera)Ms ^ ^ K^-TirX (Endomyces) Ms =^?V7>(T7 (Exophiala) Ms 
^^n-r^ir>s (Fellomyces) Ms ~7 4 u >*f9*>f !> A (Filobasidium) Ms 
-fea^T-X^y (Hanseniaspora) Ms J^/l^ 'raa-T (Holtermannia) Ms 4 zc 
l^^rT (Issatchenkia) Ms 7 ^ 5/ ^ 7 (Kloeckera) Ms 7V^<u-?s(^7 
(Kluyveromyces)Ms ^~^j$s?s.J (Komagataella) Ms V ±7 (Lipomyces) 

Ms P7DY^t^ (Lodderomyces) Ms ^^^a^^T (Metschnikowia) Ms ^~ 

& ^-T (Ogataea) Ms P K (Rhodotorula) Ms t OT'f 

(Saccharorayces) Ms ty^DT^a^ (Saccharomycopsis) Ms 1M h ac 7 
(Saitoella)Ms % > % /f y # a -fe (Shizosaccharorayces) Ms isu/^y 2 ^ r> 
A (Sirobasidium) Ms JJ 7 s >f 7 (Sporidiobolus) Ms ^tU^Ky 

■-f -fe ( Sterigmatomyces ) Ms ' T V # Y 7. ]} 7* ^ £7 A 
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(Sterigmatosporidium) I, h;l/7^#7 (Torulaspora) f| N f (Treraella) 
JR N 1< i) 3 ^ ^ n y (Trichosporon) JR „ fyn^^py^f^ 

(Trichosporonoides) JR. h V =f / ~7 is X (Trigonopsis) JR S ^/Uh^^f±^ 
(Waltorayces) ffi N f -Y >T 7 ^ ^ 7 (Wickerhamiella) JR. *7 ■< V $"7 is X JR 

(Williopsis) „ •Y^r^i^-^ (Yaraadazyraa) I^t^t n r> ^ T (Yarrowia) JRtf* h ft 

1 1. TIB-J^ (3') 
s 

OH O 

-To )t?^$^L-5 7t;^^ttft 3 - t (2-^^-/1-) /nk^yi 

1 2 . T12— j&5£ ( 3 ) 




(5£cK R 2 , R\ R\ RSRXFni^ mf|B t l^^^fe S c ) 1?* £ *L 3 0 <7~ h # 
/i^^/Wb^Sr. ^flg#^^8^Xfim9^JR^^t^TI3-il3:5C (2) 

R 8 R 9 

*) ~(* (2) 

R 6 HN NHR 7 
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4 

*i 

tt3-7?y-l - (2-^^^/l^) - 1 - / P / V -^S^iigf ^5 Tfc 

T^y-i- (2 -^^^/u) - 1 -^n^v— ;vm<Dwm-%m. 0 

TuKm&T/u^-v j*mmjuMx"fti^ s mbtiz>ft<¥i%&3-T 5: s - 1 - (2 
- ^= /w) - 1 - zf n -/Mis^^ro ^Tk^tt b #j t mm £ * 5 is 

^tt5 ' i ^tf ^ 1 5)t^tt 3 - 7 5 7-1- (2-^^/P) -1-^° 

16. ^Mtl7^?^!?A^ft^ v 0. 0 O 1 p pm~5 0 0 p pm<£> 
faHF^-efe5r.<b^#mi:i-§ 3 -75 J - 1 - ( 2 -fx-;i/) -i-^p^ 

-l- (2-^^yk) - l-^o^y— /HRojRatirfe. 
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